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PUBLIC NOTICES SITUATIONS OPEN 
Direetor - General, ~ RURCERIO POWER (SUPPLY | ENGINRERS — 
ey 15 | Sanplnccmealllie The Engineer EORITION sdvertigad icp Jaamary Lith enter, Bos 
ELS and AXLES OR 


18 
due on the oat April, a. 


= forms obtainable from above 5273 





The _ttigh Com missioner 


to receive 
ist ix SUP L 
a BLE STRAMER. 226ft. 
4ft. draught, speed not less than 
Forms of nalts may obtained from the Director- 
é India Store t. Branch No. 15, 
Belvedere-road, Lambeth, 8 1 are to 
be delivered ot a am sate than Two o'clock 
eeday, » 
a tow 8. PADDON 
5271 Acting Director-General. 





ssistant Engineer Re- 


QUIRED | the PUBLIC WORKS 


aed pe 4 the pia gga ty 
STRAITS Ls 

with prospect caapeseney. 
ey. 400 dollars & month, rising to 800 dollars a 
month by annual increments of 25 dollars a month, 


Feist 
ze 
es: 

e 
t 


4 
tl 
i 
i 
ak 
eo 
iT 


i 
i 


it 
z 
| 
i 


by letter, ing brief details of qualifications 
and experience, to the CROWN AGENTS FOR THE 
COLONIES. 4, Millbank. London, 8.W.1, quoting 
M/12,617 5264 





PATENTS AND DESIGNS ACTS, 1007 AND 1919. 





N otice is Hereby Given that 

7% boar a ape x 4 ty 

of the United inet dis Is 
"LEAVE to 

the SPECIFICATION of RS Pat as 

204,620, en “ Imp ts in oF to 

Free W atches.”* 

Particulars of the proposed Amendment were set 
forth in the Dilustrated Official Jou (Patents) 

op the 12th March. 1924. 

Any persep OF persons may give notice of tion 
to the Amendment by lea Patents Form No. 19 
at the Patent Office, 25, hampton . 
London, W.C. 2, within ope calendar from 
date of the said Journal. 

W. TEMPLE FRANKS, 
5237 Com ptroller-General 





TO ENGINEERS, MACHINISTS AND OTHERS. 


[he London Board of Shecheta 


bt for ous E 
or other purpuse Cas 
ANIMALS tg be lat ered iter 


feed, the essentials 
ith suffering to 





under cover not 
Board not to be liable 
of same. 5261 





(ity, of Hull. 


oy AVENUE BRIDGE. 
PUMPING —— 


CHINER 

The © are prepared to receive TENDERS 
for TW 0 Y Bleetrieall? F Driven Vertical-spindle a 
FUGAL PUMP each capable of pumping 7 
gallons per ie. ‘ the necessery Delivery 
Pipes, Valves, &c., and Electrical Operating 

Specification and print may be obtained on applica- 
lion to the wadersh r 

Tenders, endorsed ** Tender for ae Sates e Pemotns 

achinery,’’ ate to be addressed to 
the Housing and Pianning ‘Gomuitten,'t x | 


Town 
delivered at the Town Clerk's Office before Noon on 
Monday, the 14th April. 
The Corporation do not bind themselves to accept 
the lowest or any 


Guildhall, Hull, 
20th March, 1924. 





( ‘ounty Borough of Wolver- 


N. 
WATERWORKS UNDERTAKING 
CA8T 


1siy. AND 12m IRON TRUNK MAINS. 
The Wolverhampton is 
receive TENDERS for PROVIDING and I LAYING 


about 5400 Yards of 15in. and 2950 Yards of 12in 
CAST IRON WATER MAINS, and executing other 
work in connection from who 


Pay to the whole of their employees such a- 
sueb 








PRINCIPAL CONTENTS OF THIS ISSUE. 


Single-Phase Electric Locomotives 
(With a Two-Page Supplement). 


High-Tension Transmission Lines—No. II. 


The Institute of Metals—Annual Meeting 
(No. Il.) 


Making and Laying Pipes for Bombay 
Water Supply. 


oe 


The Navy Estimates. 








Motor Railway Inspection Car. 
Marine and Small Craft Exhibition. 
Practical Hydraulic Engineering Problems. 























PUBLIC NOTICES PUBLIC NOTICES 
Kt, Indian Railway. t Northern | Railway (Ire- 
are sae he receive up 
il a. = ednesday. the 2 April pa. Ping TO BRIDGE CON CONTRACTORS. 
RS for the SUPPLY of Directors era receive TENDERS for 

maT) —— " the PLY and ON of a STEEL SUPER. 
/ os ous, Sei. deovings ak, Lat + - be. taspected 
(3) hy wv re at the Bngipeer’s (Offices, 2 n~ { Belfast, and 
the specifications can be obtained at the | copies of together with bills of quantities and 
Set ee pedal at et te enh. This | forms of '~ maybe ob from the under- 
fee will not be returned. — ss of Two Guineas, which will be 


G. E. LILLIE, 
Secretary 
73/6, King William-street. 
London, 





@ bona fide Tender accdm- 














E.0.4 pany, should be deli 5 r 
20th Marck 1924. 27. “Tender for Bridge Work,”’ not tater than 
10 a.m. on Thureday, 10th April, 1924. 
= = —— themselves to accept the 
etro litan Water Board,|'*’""'* “4. B. STEPHENS, 
FOR SECTION To Nog em hg Secretary. 
TEND: YING AND | . Amiens-street ——- —— 
JOINTING 48 usm, Cas AND Sx. Bt] 20th March. 5251 
Het he Madras and Southern | * 
fer = LAYING and SOLNTING. aus about 7) Miles \ — od ya x Comma, LD 
diameter CAST [RON WATER and io TF GR Line MATERIALS (Copper 
the LAYING of about 460 Yards of 52 rt Insulators, &c 5 
FIPES in Subvare, betwem tho Board's ot | ci.) 2590 BRASS BOILER TUBES , 
Kempton and . Windmill-lane. of with the s: which may be 
Valve House, in the County Middlesex. seep at the offices of the Company. The 
Drawings. conditions of con and speci fieati One Guinea, which will not be 
may be inspected without or a, . Tenders must be sent im, addressed to the 
offices of the r-r" teed. SECRETARY, not later than 2 p.m. op Tuesday, 8th 
a — tet on sn ‘ter a0eh April, 1924, and marked “* Tender for Telegraph Live 
Phe; ad ne ——E tion. | Materials,”’ or as the case may be. 
quanti and. schedules The Directors do not bind themselves to accept tne 
with drawi and a spare copy of the bills of | jowest or any. Tender 
quantities and sched of ng 4 be Comveny's Offices: _ 
a = = March. f y deeoman oll tee 5. 25, Buckingham Palace-road, Westanineter, 8. ~; 1, 
Law of an with } mame of 658 the — ag 
sum m 
Board. and will be returned on reouipt of « Dons, fide [ihe South Indian Railway Com- 
ments and drawings (with the exception of the spare | pepo? AN the SUPPLY ot es 2 ee, Sr 
white yang ey Fe ned cae & ’ oat AST TRON PIPES. 
wi may y a oe 0 peelficatt on f of Tender will be available 
nen t made bet ays fhe Petty France, West- 


a.m = Monday, an ) Aan 1924. 
The Board do -not to accept 
lowest or avy Ten 
G. F. STRINGER 
Clerk of the Board, 
Offices of 


the Board, 
New aver oe: Clerkenwell, E.c. 1, 


h March, 1 5177 





‘ion and observe hours Ai employment as are 
recognised by the Employees’ and 
> plore in the several osnlitios where the work 


"Wolves. 
b upon of the sum of £2 sterling, 
which amount cook contractor 


returned 
whee seh Tend ene Sto Sender, be but p 
‘Tender must enclosed i Ay 
addressed te “ The rman of ‘the Water Com. 
and Ay “ frank Mains,’’ and delivered 
@ or before 10 a.m. on Tuesday, the 15th 
"Thy of April. 1924, 
we OT 
react ed ae eke Aaetine the lowest or any Tender is 
PF. RB, WARBRECK ep 
Town Clerk. 


Town Halt, Wolverhampton, 
5th March, 192 


envelope, 


5188 





Tae House, London. 
= FOR oh OLL DRUMS. 
ei for the SUPPLY 
and 1 DELIVERY to Trinity W land, South 
Wales, of 100 FIVE-GALLON StEkL ¢ tL DRUMS. 
eh of Tender aad specifications with all neces 
on may be obtained O8 on* Tapruication to 


Offices, 91, 
Chairman and Directors 


he Company's 


with the undersigned not later than Twelve Noon on 
Friday, the 4th April, 1924. 

The Directors do not bind themselves to accept the 
lowest or any ‘Tender. 

which will not be returred, will be made 

a4 tS be ob ai t the 

ra) may a 
Offices of Messrs. Robert, White and mers, Con- 
sulting Engineers ? the Company, 3, Victoris-street. 


Westminster, 8.W. 
tw. B. REYROLDS. 
For Managing Director. 


1924. 
5236 


a France, 8.W. Ss 
Gounty, Coun of Surrey. 
HIG AYS AND BRIDGES DEPARTMENT. 
RTERIAL ROADS. 
APPLacaTIONS are INVITED | for the following 
TEMPORARY APPO. 
(as) ASSISTANT RESIDENT ENGINEER, at a 


14th March, 
91, Petty 














Trinity House, Tower Hill —, E.C, 3, between 
the hours of 10.30 #.m. and 4.30 () DRADGHISMEN and SURVEYING ASSIS 
No Tender wiil be considered fe not mode ce the TANTS at a salary of £3 per week. 
form rovided. Terms of appointment of ems of application 
envelopes, marked outside | will be forwarded by the undersigned on receipt of a 

“* Tender rou Drama” are to be t d addressed envelope. ‘Applications in writing 
The Secretary, and * clivered to Trinity Ho House not later most reach , later than Friday 
than 10 a.m. on Thursday be March. 5 

The Corporation’ do not Bind Teasontves! to ectept W. P, ROBINSON, A.M, Inst, C_E.. 
the lowest or any Tender. County Surveyor. 

M,. K. SMITH, County Hall. Kingston-on-Thames, 
5230 Secretary . 15th March, 1924. 5244 


tropical | 
P8869, The Engineer Office, 


We ore dee ear ee 
one “Btate oot Guar? ary required 
Address, 5165, sy Office. 


poasaee and CORRESPONDENT, with Thorough 
in Plen Heating and Vi Ventiie tion.— 


red to 183, c/o 
New Betign stress 
5227 a 
7 NGINEER SALESMAN, Pe pile A for Far = 
ualified ENGINEER with Ce 


ucation, 30, 

Excetient opportunity for eneryetis . - 
with fall particulars of Box 
C. E. b .. 0/0 Davies and Co., 95. Sisbopeeata, ‘¢. 2. 


ANTED, CEMENT WORKS pane tor 
A 














VNGINEER SALESMAN wane for Wembley 
Exhibition; Contracto Plant. 5 
salary experience , cuples "ot references only, no 
originale. —Address, 5273, The Engineer 





)XPERT ed saet SCREENING 


GHTSMAN REQUIRED by 
‘ottingbam district.— 














vay engineering 

OPEN to 2 ONDER LONDON REPRES 
TION of or the MANOMFAU 
and SALE of SP: -—Address, Pssts, 
Engineer Uffice. Posed 








Btate age, and required to Bot 625, 
Browne's Ad Offices, 163, 

Queena V BL. 5226 Aa 
EQUIRED AT UNCE, ASSISTANT in the Pur 
lectrical Engi- 


treason tots tare Hl 
London. 








Engineers. ork includes ty under- 
oan bg for iltages and otber .. beating 
ng, weer supply. vious 


&e. 
education and ekill tn 


experience with "eood hat 
men ial:—Address full pereuiare. 
A 


the Rusivser Ones. 


ome at MAHAGas for London sequiass, 
Laree Factory, nearly 





ployess - ry ba 
with organised labour on # large scale 
and be accustomed deal with labour disp: 
in @ conciliatory way. Must be energetic, welt 
ucated and of ity. Age not excesding 
40. Candidature must include 4 
discipliuary and be able to maintain 
5 output in relation to a large wage 


State detailed particulars of & 
tons and experienss to 5., 20, seve © rte. “Oiiow. 
Leadon, B.0 
pases 
for Works in a 
be rst-class 


WaszEn, D DRA UGHESMAN, 
Engl Mus 





w 
letter, with 





SITUATIONS OPEN (continued) 
_ Page 2. . 


SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 


MACHINERY, &c., WANTED 
Page «. 


FOR SALE, Pages 2 and 3. 
AUCTIONS, Pages 2 and 98. 
PREMISES TO LET OR WANTED 
Page 3. 





WORK WANTED, Page 3. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates sce 
Page 311, Col 1. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS Paxe 97. 
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THE ENGINEER 
—— —— —= 








SITUATIONS OPEN i. —_ 


SITUATIONS WANTED (continued) 





V )ANTED, Experienced DRA 
Water-tube Boiler and — By Wore 


men with shop experience and cap: 





their duties without excessive b-——. | pe * 
State age, experience and salary 
5270, The Engineer Office. 

RAUGHTSMAN Pe oe Experienced in 


L Crane Design 5 Details, 
&c.— Apply by nes 


serdiouigra, exerts ork, 
ence, 
age, salary required, R TCHARD eye 
Berkley-street. Birmingham. 


Anges 
UG es. ms ee Thirty Years of 


i “Tide. Openshaw. | be ako 


VAUGHAN CRANE co., 
lester. 


« 
Dae wss West Africa, REQUIRED for 
of Portuguese.— 


kno 
Address etal de details, 5238, The The Pagineer Office. 
5238 a 
Dc TSMAN WANTED, Fully Conversant with 
Designing of Commerelal Motor Veh ~ Ke. | 
tion.—Give age, 


and Chassis Const 
salary requized to THE GRaNoi TRO. ra . Lid 
Durham, Pass a 














XPERIENCED ENGINEE DRAUGHTSMEN 


REQUIRED, Aircraft ge (ote. bu 
ial.— Sta i 











neering 
mechanical to 
raphy, ase. ening and heat trea and 
steel of all g grades; analysis and testi 2 

ferrous metals, and all engineering works materia 3 

routine and research experience; proved ability The 
lent references, 


wor! 
testing, t™! 
tment 


— & by 


; excel! 
Faster eg 
UBLIC WORKS Cone sen0ns Eee 
AGENT SHORTLY REQUIRES an 
> 
P 


MENT; 14 years’ continuous exveriene 

outfall works, Si jetties Ly ° gteet. 

and ferro-concrete (real understap e-driving), 
walls, deep water-logged ground 


ee steel and 
ructures, oxnortone and i — 
‘Address. 6143, The Keng Engineer Office, 5143. 8B 


EINFORCED CONCRETE ENGINEER, 18 Years’ 
Intopeed concrete in _-— as ~~: <7 of heavy 
home 

SEE S SIMILAR POSITION. A..F ° 
Engigeer Office. P8854 B 





a 











not essential. experience and salar, 
to Box 624. T. B. Browne's Advertising “Oinges. y os 
Queen Victoria-street, E.C. 4, 


UNIOR DRAUGHTSMAN for Refr 
ery ; ons t..) with e, 
ferred. & required 
a ey Laaden. WEidress, 5 5266, 





ting Machin- 
penence pre- 


lence : 
Engineer 





North-West 
MECH. 
age, 


ip 
JUNIO 
8 
The 
5 


LA GR ENGINEERING FIRM 
England & ROURE eeey > 
fcat ao | GHTSMA A 

ence. and salary required, 5231. 
ice, 


Pay A 





EQUIRED, « ». DRADORTENAR. 8 





QRKS MANAGER (Mechanical Engineer), 41° 
DESIRES CHANGE; 18 years’ experience as 


manager with mh peva fines sacciality + output, 

p—— nny efficieney . + ot 

P8827, The Engineer Office. 27 B 
JORKS MANAGER SEEKS RE-ENGAGEMENT. 





expert in arc welding products and general 
engingering, sound methods of quick popustion. 
estimating, costing, &¢.; good orkmen 
and isciplinarian ; capable of taking — voomttol. 

required £450 per annum.—Address, P8847, 
The Engineer Office. Pasi? s 





TERWORKS.—CHARTERED CIVIL ENGI- 
msive works as 


Ww 








arin reat Bri 
Inquiries to B. PSINGER, Steger Building. eat in. 





HE PROPRIETORS 5.4 PATENT No. 101,662, 

** Floating aa k Nuts,"’ are eee! 

—s A tor Cy 

e 

urpose of G same -_ amet if 

PE. kn a eval = udtdessed tn the fret 

ten Ascats, Bain Re AGRO ousge, Sete. pilglbera. 
viaduct, London, 





PROPRIETORS of LETTERS PATENT No. 
160,764, J to “** Improvements in or relating 


as 

Disrose of the PATENT or to GRANT LICE} 
interested parties at reasonable terms with a = 
the edequate working of the patent in Great 


awities “to be addressed to AKTIEBOL AGET 
BOFORS, Bofors, Sweden. Pss4 


HE PROPRIETORS of LETTERS PATENTS No. 
162.896, relating to *‘ Improvements in or relgting 
t 





r Poly ¥ 3" No. 115,641, 
relating to “ Feeding viet for verulent Fu@ for 
Furnaces; *" No. 116,502, relating >. ** Feed as 


Device for Pulverulent Fuel for Furnac 
118,100, relating to ** Feeding Device for *Puivergient 





Fuel for Furnaces; "’ No. 118,101, relating to Appa- 
ratus for Sticcins and yy ot Pulverulent Fuei in 
the like;"’ and No. | 
121.275, relating to “ Improyements in or relating to 
ing Devices for J lent Fuel.”’ DES TRE to 
DISPOSE of the PA or to GRANT LICENCES 


to interested parties at reasonable terms with a view 
te the adequate working of the patents in Great 












































good knowledge EER (pearing complete of exte: Britain.—tnauirt t to AKTIE- 
tore resident engineer) SEEKS RESPONSIBLE POSITION . quires So 
congractors’ ee eae -. ese in connection ech the the ‘oon and execution of wa BOLAGET LINDHOLMES MOPALAL => — 
“addres, with testimonials and aalary yeauired — or position im connection with distributary ° 
5855, The Engineer Office. sy =) yey peuateel eapelenss. Seem HE PROPRIETORS of PATENT No. 144,721, 
EQUIRED for Abroad, DRAUGHTSMAN. for Péss{. ime kasineer Otc oc poetng tO cen tee Lititintiont” DESIRE to 
Vv 
large publie works ; knowledge of Port Y RNG ENGRIRER (22), C-3. Student, DESIRES Pitter Tito WHOOTIMTIUNS “eith one or more 
essential ; salary £600 p ITUATION abroad, in any country; 8 firms in Great Britain for the GRANT of LICENCES 
“Tiss GENKHAL FOREMAN, with knowledge of | shop and D.O., also experienced in structural erestion to. manufacture under royalty.—Inquiries to 
Portuguese; sal £500. and supervision ; at present engaged, but open to | aijdressed P. 4 B. EVAPORATORS, Limited, 
Apply GoPets Employment Specialists, 18, | accept any opportunity.—Address, P8853, The — 75, Victoria-street, Westminster, 5.W.1. 5228 & 
t-street, 3.W © preliminary fee. P8863 a neer Office. 4 P8853 os ~ pees ot Trae 
EQUIKED for Works ta we of Bngiand — 
DRAUGH used to Railway COMMERCIAL RECONSTRUCTIONS, FOR SALE 
Gutius ané caueey 5 ag a aval 
ons an Saiary req . 
Office. 1, POST OFFICE CHAMBERS, DERBY. pe hg ry Phe pt Abs tN j 
BRAL ~ i oe undertaki reorgani speci 4 ick ) RADIAL DRILL; léin. an 
Grier Public Works + hnowledee af “raviaed “ Seenaniten aunanial pene hea sensed ba eee ‘asd eland AUTOS ; 
— artes ee ~ a Active management where desirable. . or 2 : ye Shipman ; ‘ Sin. 
TOREKEEPER. West Africa, UIRBD for Additions! Capital in approved cases. SRAn CUTTERS for email spare; PLANIS 
S Public Works; know Borne —~ | The fullest i tigati $ are invit. ted and required. and RIVETING POW RS; D 7 
Address full detatis, 5229, The Engineer ——_—_—_— : pindle SENSILIVE 
4. PARTNERSHIPS oat SEES (nivel, B ond S, Cincionati Na $ ; 
- —-~- ° ° e nna ; 
EED GAP and TOOL ROOM LATHES. Gin opin; 
an % wr 
SITUATIONS WANTED IF YOU ARE SEEKING T. ard), iin: rN 
‘PRACTICAL ENGINEER (45). Possessing Excel-| A PARTNER or PARTNERSHIP | s4¥s: ote ANT" KEYSEATER. my 
lent organising ability, energy and initiative, . ° . ° 
with tb x * at + ty of — “at light = = te bey or soll : - 
Tnaintenance a classes vy 
<pisety. the use of machine or first- 
—- a = +r. steam navvies, locomo- — BUSINESS or WORKS B 1500 Feet 15in. M.S STEAM FLANGED. 
tives en a classes of modern uarrTy an Ce - 
ontrerycne 2 work. om boilers, and mae textile Write ; £38 Fost ize. Ditto. 
Machinery; w present emplo: ears, ree 
as Ro ge hy hws R cement works WHEATLEY KIRK, PRICE & CO., tt sini. OTRAM, 8 and Sooketed 
employing men . ; 
about 90, ber cent. “during that time eee 46, Watling Street, $0.00 Fes We eae 
a ee Se ee oe London, E,C. 4. 75.000 Beet din. W.i. Ditto. 
neer 
. 20.000 } Nee Sin. W.1, Ditto. 
A MEO. (33), Betws Locomotive eae = Established over 70 youre. bo.000 ect 000 Boot spin, ow, DIG. wi. Pitto. 
- e » charge loco. steam sheds, “ 
and varied genera! engineering experience, used to Antiers M. anew Works lin. GALVANISED W.I, Ditto. 
control of large staffs. DESIRES POST.—Address, pg other sizes from $-8in. to Zin, New. 
Fee Engtngr_ OMe. Evie 2 tg aS We can supply PIPE FITTINGS, Wil. and 
A MIME, Sho Shortly Disengaged, DESIRES Respor- a | MALLBABLE, 1 cheaply than anyone 
AA. sible ther indoor or outside. All- ttc emt 4a, list ordering. 
a Write for our before 
round experience ce_bowe and abros4 : oie, va ce NL ) SONB CO., 600, 
sales, erection, my > accus contro: . and ” Commercial 
men and obtain output. Excellent _— | TY NGINEER ING a . 4. “ue 
ddress, P8839, The Engineer Office. iy oR Tey, P - 
ited OGHRAN BOILERS.—ONE Nearly New, 14ft. oo. 
S STAFF PHOTOGRAPHER to Pag wy nm and pognines ‘pelacipals only. Ib. pressure Stt. 61 
A\® concern, Macht nery. Puruiture, &c. ati Address, 5 ERE tein © |by er, sin. bo Ib. te GSLEY 
young men: 14 yrs. expetianen, kaowieam Sign ot mene and SONS, Ltd., Cattybrook Laos ome 
yaicresrap, ¥; geod specimens hill. Bristol. e 
. Oakfield-road, London, E. 5. EDUCATIONAL 
ONVBY ORS, FOR _ 
ie ae SHIPPING MAN ) 10 COURSES for Inst. C.E., : eo 
C geod progressive APPO OINTMENT fn aracin Mech. E., London Univ. (Matric., Inter., Cnn ay “cONVEYOR, "36 ~~ 
with “engineers engineers’ i gpa or similar con-| and B.Sc.) . TREVOR W Y Oni fare ee ee or chemicals. 
cern don and provincial experience le Be. ( t. C.E., wae § 17-ton, 
com Nlete control ; een ae initiative and | M.B.3.L., FBS. A., &c. Also > Tuition in Office. a iy to GRAHAMSLEYS, 
ambition —Addrese, P8see, Whe Ltd., For furtner partiogary anpty 0% Tyne. 5254 6 





ONSTRUCTIONAL ay (41), 22 Years 


en 3 years manager, 
TIRES POSITION as WORKS MANAGER or 
233t8 here there is scope for initiative and 
o palaing ability.—Address, P3836, The Engineer 
B 


JFANGINEER (224 Yrs.) SEEKS POSITION in 
Drawing-office of mechanical engineers ; 




















results Ex 
monoe  t, any ume “AV Traord Chair. 6 
a ae oe Beating ag 





Examinati 
Sig oe 
minster, $.W. 1. 


ten AND See. —E 


of 
P. KNOWLES, M.B.E., 
39, Victoria-street, = 








shops general engineering and good techpical educa- PPOR ACQUIRE practical 
tion. Will accept amall salary. 4 k-| [INSTRUCTION on WORK.—~Adédress, MOUL, 
ham-square, Chelsea, 8.W. 3 B Hollybank, Woking. P8857 5 
\NGINEER (36) SEEKS SITUATION, Fitter om 
4 Turner; 20 years’ experience in maintenance and AGENCIES 
—J. a 81, Pekin-street, 


erecting shops; gvod refs, 
». Ade 


P8859 B 


DESIRES 
if re- 





"NGINEER (30), Keen, Ambitious, 
4 POSITION of TRUST; 


quired ; 
salary; London district preferred.—Addrens 
The Engineer Office. 6B 








Kee. (31), Sho and D.O. Experience, 

4 5 years sea, B. of Certificate, steam or I.C. 

engines, elec. light, pumps, DESIRES POST; hard 

worker, excellent refs.—Address, P8840, The Engi- 

neer Office P8840 B 
‘ENTLEMAN, + Qualified | - Ra 
Z naval architec 





in the introduction. of 4 latest and fost scientific 

nm vethods of reduc prime cost, SEEKS POSITION 
s YARD MANAGER progressive shipbuilding and 

rep air firm.—Address, P8852, The awe oem. 

852 B 





RON and STEEL WORKS MANUFACTURING 
CONTROL MAN WANTS POSITION where know- 
ledge can be utilised, Chief Senin Tesearch, hb 
———— especially railway materi 





ears’ practical wor! ex Ad 

Peron. The Engineer Office. P8799 B 
= HANICAL ENGINEER, Excellent Long Ser- 
ice record as works manager @eneral engi- 


La millwrights and ironfounders, SEEKS similar 
i organi 


POSITION ; success’ controller of 
labour ; moderate salary.—Address, P8814, The mw 
neer Office P8814 





iY ECHANICAL ENGINEER, Late Manager of Small 
SVE wor SEEKS POST where wide ex 
perience, organising ability, tact and initiative are 
required.—Address, P8867, The Engineer Office. 

P8867 B 


‘-ECHANICAL “er ea tea) SEEKS PoOsI- 
J TION; wide all-round experience, fitting 
machine shopa, tool-room 

etaff; 12 yéars* supervision 








7 district pre- 
P8850 B 


ferred —Address, P8850 The Buginewr Office. 





RAILWAY AND DOCK ENGINEERS 


A= RE ers: to SEND INQUIRIES 
Aree and ROLLING sted 
any aueatity. lot all gauges, 


“ EXPORT sure. ,” 
R. H. NEAL and ©O., 
Plant House, 
BALING, LONDON, W. 5. 


VALIFIED Bit 
Foe at dee Postion. AGEN 


High-class mannan ures only entertai 
are 
an 


5262 Dp 





Lg 




















Die. L_ ENGINES, 530, 800 and 1200 B.H.P 
A.N., with or wi dynamos, condition as 
ph third market price; seen London. 
ve sises in stock. HICK DIBSEL 
on pore fer. so lad. 70, Queen-street, B.C. a RT 
a 





and ‘Son 


at ialjeus end BELL by ‘coe 
th MAY, ome “and See DAYS, 
it 


CONTRACTORS: SURPLUS 
PLANT; MACHINERY, 
ROLLING STOCK, 
TOOLS AND STORE ES 








Catalogues will be available due. course, _ 
meantime Lo information — be obtained of 
Toph: wm, foe Rai ; LAd., 11, 
rge-street, estminster, S.W. and Crymtyi 
Burrows, Swanage, or the “AUCTION E ERS, 
Waterloo-street, Swansea. 046, J 
Re FULHAM BRONZE CO., Ltd., and ALBION app 
 emme ALBION WORKS, PA GREEN 
eury Butcher and Co. 
v A SONG one «to SELL by 
AUCTION. “on Tt RSDAY. APRIL 3rd, 1024, a: 
Eleven o'clock a.m., the 


FOUNDRY AND 
WORKSHOP PREMISES. 


comprising FREEHOLD GROUND FLOOR gac 
and YARD, No. 63, be a> G ‘REEN 
LANE, Sage area it 5500 sq. ft., lofty, su 
tor oars ot carriage works. ‘i RASBHOLD ry 
TORY adjoining, wich, LARGE YARD, OFFICES and 
CARETAKER’S QUARTERS; floor 
ree eq, ft,, mainly ground floor, held on lease, abent 
years unexpired, at £100 per annum ground 
Also the valuable 


PLANT & MACHINERY, 


5-TON “ HERBERTMOREIS ELECTRIC TRAVEL. 
G eo ReAR 
TILTIN COKE 


Race wit ssPon 1 
1 THOVELEN'S No. ih TRANS? Bc. 
ee ES; 12ft. “avine. Jib Fane ; ’ Sand min. 
s and 


oe he ; 


HE; n. 
NS BBCTIONAL CL. 


UNDRY BOXES : NE } 


5 


Pots, Barfows and Trucks, 
ile, Gore Ovens. Sand Mill, Sead 
1 Boxes, P 
BE A.C, MOTOR. 
to 10 HP; 
; Drummond 
Polishing 
SAW. Jig Saw, 
A ‘ end Vice ; 
5-CWT. WEIGHING MACHINE, Stores, &c.; OFFICE 
URNITURE: BOARD ROOM OAK TABLE, 
17ft. Gin. by 5Sft.; 3 OAK DESKS, Marble Table, 
Safe, Rugs, Filing Cabinets, &o. 


On view Wednesday, April end, and morn 


(when ready) may be obtained from 
Wn, Eeq., (~-e7~ Accuunt 
ant. essra, Stooke, Vaughan and 
Taylor. So teltors.” John street, ‘ord-row 
W.C.1; Messrs. Y BUTCHER anid OO 

Auctioneers, Valuers rreyors. 63 and 64, 
Chancery-lane, W.C. 2. 


ng of 


sale. 
Catalogues 


u 
245 3 





8 LAMBETH PALACE- ROAD, LONDON. 8.8.1 
enry Buteher Co. 

will SELL by #UCTION, on TUESDAY 

APRIL Ist, 1924, at 11 a.m., the New and Extensiv: 


POWER TRANSMITTING 
MACHINERY AND 
ENGIN EERS STORES, &c., 
comprising "LIMESTONE WOOD 
PULLEYS, 5 ‘ons Shvfting. Wall 
LEATHER ELTING, ai BALL 

BEARING and 


4in. to 80in.; 


ings, 5000 
to 10in.; 750 BALL 


ies R BLOCKS ; 1069 
GERS. 10m. $o0b ‘Peer 12in. by tiip 
SLIDLM 
+g Bolts and 
veland Twist 


h Lal Bagineers’, Cor- 





- Cabinets, Arm: 
chairs, Chairs, Tables, Stoves, & Royal Type 
& 6-Owt. Platform 
Machine, te Vandome Titford and Co.. & 
‘ae LEASE of the MODERN WARE. 
HOUSE. PREMIS 
TOTAL FLOOR “AREA —_— SQUARE FEET or 
ts. Seid on lease baving atoat 
upezpired met rent noe £220. per anpum 


a! 
® years 
evalu ve. 
view three days preceding the sale. 


we Pity ny a be a from 


Valuers and Surveyors, 63 and 64, Chancery-lane, 
C. 2. 62465 _ 








ELECTRICAL PLANT 


FOR SALE, CHEAP. 
a ig og 
Willene Toe senah eompled 0 one 


Generator, 460-550 
ace e Sueeciiie 


rire as ae F Ser 
ty try 

my ay DITTO (Storey “ae Sons), each for 
A very low price will be secepted for any of the 


GEO. COHEN SONS and CO., 600, Commercial-road 
B. 4. Ex. 


volas, game 


i 


BUSINESSES and PREMISES 
(For Sale, ete.). 





y" TORIA Seer ge —— 


The Gateway to the Continent, 
— *TORLA. T, s.W. 
BERS, MANUFACTURERS 


Oo ENG AND 
OTHERS. —The completion of Victoria station 
House (up te Sout. way Terminus and over 
District Railway Station). rodnd the most up-to-date 


OFFICE ACCOMMODATION in the Victoria ares 0! 
the market at really — rentals. 

The seven Ia floo: are perfectly lichted. 
adequately served with lifts, and can be rented in an) 
area required. 


Designed with every regard for convenience, th 
ible f 


modern building is uniquely access irom al! parts 
of London 

‘Viewing gan -be arranged on short notice; alse 
il particulars may be obtained of the Sole 





: ri ole, NEARLY ty A Loco, STEAM 
F° : eas cyls, 7 by 10in, stroke. 
lift 1 ton 26ft. jus; stan 


delivery ;° ean _be seen Stanlee ont 
-—WILLIA. 


2 , Dover. MS and SONS, 37. 
Queen ria-street, London 5267 G 





MACHINERY, &., WANTED 





| mg 4 SALE.—A NEW No. 8 yee oe A 


driven, ty 
le Grand, ae p-s.., Gell; all cqaipmest “and 














WFR bcene Sik aoa HAND STEAM aie ‘ior oad bay agg boy 
drum 12%, to 16ft, i width and sean Sa a » GRO. CO 
length.—Addreas, $242, an, The Bnsinews O 5242 F a road, B. 14. 6161 ‘ 

JOR SALE.— 
FOR HIRE ONE 85 41-P. DO E-EXPANSION ENGINE, 
by W. H. Al Co.. o— 
coupled to D , 396 rev., volts, 500 amps. 
deal TOOLS | in 
Ks ae er to 24in. o size 9-0 by 5-3, 
S10 Ground-etreet. | Atted eee: 
am Saas muh ta 
FOE ALE a PORTABLE a INES Mo a 1 ~ 
trom 8b 40 Aa STEAM BOLLE CRANES, ey BE. : jocks Cb. sae Pe WY 
Ne tigen ; “> 
Sle terms” teams ivey J.T. ip) SE HELENS INDUSTRIAL CO-OPERA- 
S_ and SONS, 37, Queen Victoria-street, Ae BocreTy Ltd., Baldwin-street, St. = 
London, E.C. Tel., City 3938. | " E 5232 @ 













. Messrs. 


aati ER, & WDEN, 
H LI ARKER, M**..* R°” 
27, MADDOX-STREET, W. 1. 


7L 








FOR SALE 
OR SALE, SEVERAL 150-Ton HYDRAULIC 
PRESSES, push down type, working pressure 


1500 Ib.; each press “yap ~ ve approximately 220 tons 
atl ton pressure ; ng george | connections ; 
low price to clear. AIP 265, The ingineer Office 


6 





R ~~ —TANK LOCOMOTIVE, 
y Hudswell, Clarke and Co., 


4ft. Spin. 
gauge, Li 
TANK LOvOMOTIVE, 4ft. Sin. 


eeds. 


“gauge, bY 


Huns Leeds. 
7-Ton 8 AM iver CRANE, by Whitaker Bros.. 
Horsforth, Leeds. 
Address, 5207, The Engineer Office. 5207 « 


——— 





For continuation of For Sale Adver- 
tisements see page 3. 
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A Seven-Day Journal 
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French Monopolies. 


In few countries has the system of State monopolies 
been carried so far as in France, where, until a few 
before the war, every great public necessity 
was regarded as falling naturally within the scope 
of State exploitation. Since then the State has 
recognised the hopelessness of expecting to secure as 
good results by its own action as are possible by 
private enterprise, and a few years ago it was decided 
that no more monopolies should be created. The 
objection to State industrialism has been carried to 
the extent of reducing the importance of arsenals 
and dockyards, 80 as to give greater opportunities to 
Now that the Government has 


years 


private shipyards. 


decided to carry out a severe policy of retrenchment, | 


it is proposed to suppress other monopolies on the 
ground that more profit can be made out of taxes on 
the products of private industry than out of the manu- 
facture of those products. The first to be abandoned 


will be the match monopoly, and it is possible that | 


others will follow, notably the telephone service, 


which is notoriously inefficient and expensive in the | 


hands of the State. If the negotiations to hand over 
the State railways to a private company have so far 
failed, it is largely because a private enterprise cannot 
afford to take up the huge liabilities and obligations 

. which such a transference would entail. 
credit thet has fallen upon State monopolies in France 
is the most complete condemnation of the system vet 
recorded. 


Flood Reservoirs. 


SPECIAL efforts are being made in France to popu- 
larise the idea of preventing any future flooding of 
the Seine by the construction of vast storage reservoirs. 
The proposal has been meeting with increasing support 
on the ground that the reservoirs would afford an 
efficient protection for the entire valley of the Seine, 


while the works now being put in hand would do | 


little more than reduce the liability of Paris to be 
flooded, At the same time, the reservoirs would 
serve for irrigation and other purposes, such as the 
production of energy. A further argument in their 
favour is that the reservoirs would be established in 
regions where the land is of little value. 
less, there have been certain objections to the scheme, 
and as a reply to them a report has just been issued 
upon the results obtained with the five huge reservoirs 
which were constructed in the Miami basin in the 
United States after the partial destruction of the town 
of Dayton in 1913. It is declared that the reservoirs 
have rendered the town completely immune from 
inundations. Three reservoirs, having a total capacity 
of 900 million cubic metres, would, it is urged, be 
sufficient for the protection of the Seine valley. The 
cost is estimated at 680 million francs. The Govern- 
ment has announced its willingness to investigate the 
claims put forward on behalf of the scheme, but 
meanwhile there is no question of abandoning the 
project for deepening the Seine as far as Rouen, with 
the idea of reducing the liability to floods and at the 
same time rendering the river navigable for sea-going 
cargo boats as far as Paris. 


The Railway Year. 


THe last of the annual meetings of the four grouped 
companies was that of the London and North- 
Eastern Railway, held on Friday last. The accounts 
for the past year suffer from the fact that they cannot 
he contrasted with any comparative figures. It 
must therefore suffice to say that the receipts for the 


four groups were £217,506,945, the expenditure | 
£176,961,120, the miscellaneous receipts (net) 
£7,702,070, and the net receipts £48,247,895. The 


London, Midland and Scottish, with £19,711,944 net 
receipts, took £200,000 from reserves and paid 7 per 
cent. on its ordinary stock. The London and North- 
Kastern, with £14,047,221, took £550,000 and paid 
5 per cent. on its preferred ordinary and 2} per cent. 
on the deferred. The Great Western, with £8,237,023, 
took £150,000 and paid 5 per cent.; whilst the 
Southern, with £6,251,657, took £250,000 and paid 
34 per cent. on its ordinary stock. The ratios of 
expenditure to receipts are remarkably alike. They 
are :—London, Midland and Scottish, 81.30; London 
and North-Eastern, 82.30; Great Western, 82.085 ; 
Southern, 81.08. The companies have large sums, 
such as the compensation under the Railways Act, 
the staff's superannuation and insurance funds, &c., 
cut at interest. That this fact greatly assists in 
creating a dividend will be appreciated from the 


The dis- | 


Neverthe- | 


fifteen years ago. 
the Hawes Junction collision of December, 1910, 
has now been so largely adopted that since the train 
locks the signals and thereby protects itself, the rule 
uo longer applies to the extent it did. Failure to 
work to the rule, at a singal-box where the line was 
| not track circuited, led to the very serious collision 
on the east side of Cardiff Station in the early hours 
of December 16th, under circumstances on which 
Colonel Pringle has recently reported. A light engine 
was on its way to the engine shed and was allowed to 
go forward to the down starting signal. The signal- 
man was provided with reminders for putting over 
his levers and flaps on his block instruments, which 
| he should have used as a safeguard against a follow- 
ing train. He failed to employ either, and, moreover, 
forgot the light engine. The men with the latter 
relied on the signalman. and the engine stood there 
eleven minutes before they took any action under 
Rule 55. It was then too late, as an express from 
| Bristol "was accepted, which came along with all 
signals at ‘“‘clear.’’ In the consequent collision, all 
the enginemen were badly hurt, but no passengers 
were injured, as none were in the two leading vehicles 
which received the brunt of the damage. 


Wireless at Sea. 


For some time past the Post Office engineers 
| and those connected with various wireless companies 
| have been studying the problem of designing a 
| calling device which will respond automatically 
to wireless distress-signals at sea. On large ships 
it is, of course, possible to maintain a continuous 
watch, but in the ease of small vessels in which 
in the ordinary way there is little if any need for 
wireless communication, some kind of automatic 
alarm signal is required. Retently the Chamber 
of Shipping arranged for the steamship Rathlin 
|to carry out trials with automatie call devices of 
this description, add three sets were tested. One 
|}of the sets was made by the General Post Office, 
|another by the Marconi Company, and the third 
| by the Radio Communication Company. An in- 
| terim report issued by the Admiralty on the results 
of the first series of tests shows that whilst the 
General Post Office set was the most sensitive at 
| long ranges, by far the greatest number of calls was 
obtained with the apparatus made by the Radio 
| Communication Company. 





Mr. Roger Smith’s Retirement. 


Ir was recently reported that Mr. Roger Smith, 
| chief electrical engineer to the Great Western Rail- 
way, is retiring, and that the electrical engineer's | 
department is to be merged into the mechanical 
department. Mr. J. R. Grainge, who has been Mr. | 
Roger Smith’s chief assistant, is to become electrical | 
assistant to the chief mechanical engineer. This 
will, no doubt, be regarded as a setback to railway | 
electrification in this country, for no one has taken 
@ more active part in electrification propaganda 
than Mr. Roger Smith. In electrical circles the 
Great Western Company’s decision to do without 


nical engineers are necessarily antagonistic to 
electrification. In any case, the change is a pretty 
clear indication that the company has no big schemes 
in view. In fact, the whole electrical outlook on 
railways in this country is, at the moment, dis- 
tinctly gloomy. The York to Newcastle scheme 
has been abandoned, the electrification of the 
suburban lines round Liverpool-street is being 
delayed, and it has been announced that there is 
to be no electric service to Brighton. 





Unemployed and Unemployable. 


THE question so often asked as to the percentage 
of the unemployed which is unemployable has been 
answered more or less satisfactorily in a report 
issued by the Ministry of Labour last Friday. Between 
November 5th and 10th last year the managers 
of the employment exchanges investigated the 
personal circumstances and industrial history of 
ten thousand applicants for unemployment benefit. 
The applicants were classified as to their “‘ employ- 
ability *’ into four groups. All told 66.5 per cent. 
of the males and 73.5 per cent. of the females were 
regarded as being persons who would usually be in 
steady employment in normal times. In the lowest 
category, covering those whom the managers con- 
sidered to be “‘ verging on the unemployable” 3.6 
| per cent. of the males and 2.0 per cent. of the females 
| were placed. The remaining applicants were placed 
|in two intermediate classes, namely, those who in 

normal times, although usually not in steady em- 
| ployment, would obtain a fair amount of employ- 





tollowing figures of the receipts for general interest: | ment—22.9 per cent. males and 14.7 per cent. 


London, Midland and Scottish, £1,888,733 ; London 
and North-Eastern, £893,118; Great Western, 
£930,671; Southern, £372,629. 


A Railway Collision and Rule 55. 
{HE railway companies’ Rule 55, which requires 


the fireman or guard of a waiting train to go to the 
“ignal-box to remind the signalman of the-train being 


females—and those who would not obtain a fair 
amount of employment in normal times, although 
not “verging on the unemployable "7 per cent. 
males and 9.8 per cent. females. It is noted in the 
report that the majority of those placed in the 
lowest category were so classified on the ground 
of age. many of them being sixty years old or up- 
wards, while others were included in the group on 
account of ill-health, poor physique or physical 





there, was very much in evidence some twelve or 


defect. 


Track cireuiting, especially since | 


} 

iG 
| Beale gave several interesting particulars about the 
| grinding wheel industry. 


| tive. 


*,* * * . 
British Grinding Wheels. 
ADDRESSING the annual meeting of the Universal 
rinding Wheel Company on Tuesday last, Sir John 


The vitrified process of 
| making grinding wheels—that is, embedding abrasive 
material in a pottery matrix—originated in America 
about forty years ago, and during the war nearly 
two million pounds’ worth of such wheels was 
imported from America. In 1917 the Government 
urged the predecessors of the Universal Grinding 
Wheel Company to increase the British output, and 
much larger works were in consequence built. But 
it has been difficult to find work for them against 
American competition. Sir John stated that in the 
depressed condition of trade the value of wheels 
imported into this country last year amounted to 
£200,000. If the company could have got half the 
orders manufacturing costs would have been greatly 
reduced and competition for foreign orders would 
have been easier. “* It is quite clear,”’ added Sir John, 
‘“‘ that the American manufacturer of grinding wheels, 
with his home market protected, has much more to 
share with his employees than the English employer, 
who not only is debarred from the American market, 
but has to be content with the smaller share of the 
English market.’ He thought it could not be in the 
true interest of the country that there should be such 
a general dependence on American wheels as there is 
to-day. Big purchasers ought “‘to instruct their 
buyers to coneentrate on English rather than 
American wheels.” 


Indian Irrigation. 


On Monday afternoon Sir Alfred Chatterton pre- 
sented a remarkable paper on “The Utilisation of 
Underground Water in India,”’ before the East India 
Association at Caxton Hall. After showing the 
importance of the effects secured by irrigation from 
wells, the lecturer touched upon a technical subject 
of great interest to engineers. The wells are largely 
of quite small capacity, and the water is lifted by 
human or cattle power ; but enormous developments 
are possible if a small and simple internal combustion 
motor can be found. It should employ either cheap 
liquid fuel or, preferably, charcoal, which, being a loca! 
product, has a pronounced advantage. Suction pro- 
ducers and engines meet the requirements, but so far 
there is not a small enough pattern on the market. 
What is really required is an engine of about half a 
horse-power. “‘ It would,” said Sir Alfred Chatterton, 
“ take the place of a pair of bullocks, and in time would 
be employed in vast numbers. Such a motor would 
lift 1500 gallons of water per hour from a depth of 
30ft., and its fuel consumption should not exceed 
one gallon of kerosene oil per day of nine hours.” 
The lecturer was not very sanguine that such a motor 
could be produced, for he thought that 2 horse-power 
| was the lower limit of size in trustworthy and simple 
| engines. He suggested therefore that attention should 
| be given to the development of wind power, which 
| fortunately is available in India just at the period of 


@ separate electrical department is bound to meet | the year when it is most needed. As regards the 
with disapproval, the idea usually being that mecha- | 


water lifting appliances themselves, Sir Alfred 
expressed a strong preference for water lifts of the 
| type made by Boulton and Paul over pumps of any 
| kind. The paper bristles with facts and suggestions 


| that are well worth the attention of British manu- 


facturers. 


The Shipyard Labour Trouble. 


Tue unofficial strike of shipyard workers at South- 
ampton, coupled with the national demand for an all- 
round increase of 10s. per week in wages, has now pro- 
duced a situation which threatens to develop in a 
serious diréction.. The Federation of Engineering and 
Shipbuilding Trades has failed to induce its members 
at Southampton to resume work, and has been invited 
to meet the Shipbuilding Employers’ Federation in a 
conference at Carlisle, arranged for yesterday (Thurs- 
day). The employers, it is understood, regard the 
Southampton strike as unconstitutional, and decline 
to discuss either the local or the national demand for 
an advance in wages until peace has been restored 
in the industry. Hopes that the Southampton men 
would think better of their unconstitutional action 
were maintained till the last minute, but the men per- 
sisted in their reealeitrancy, and on Wednesday 
morning it became evident that nothing short of a 
sudden and unexpected surrender could prevent a 
complete breakdown of the negotiations and 4 lock-out 
in all the shipyards included in the Shipbuilding 
Employers’ Federation. It is impossible to see what 
other course can be taken by the Federation, and it is 
not improbable that the Federation of Engineering and 
Shipbuilding Trades will welcome the support of the 
Employers’ Federation in bringing to order a district 
which has refused to follow the counsel of its execu- 
At the same time, deep regret must be felt 
that the shipbuilding industry should suffer a severe 


| eheck when some signs of a revival were becoming 
| visible. At the present moment there are nearly 
‘two hundred thousand men engaged in the ship- 


building and repairing yards, and as far as can be seen 


| at the moment about half that number will be thrown 
|out of work immediately the lock-out takes effect. 


Tt is believed that the dispute will not last long. 
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« 
High-tension Transmission Lines. 
By ERNEST V. PANNELL. 
No. Il. 
SECTION IL: CONDUCTORS (continued). 
Characteristics of Composite Cables.—When two 
materials of fundamentally different physical proper- 
ties are associated by being stranded together in a 
cable, a number of interesting problems arise in 


regard to their behaviour under operating conditions. 
In studying their characteristics certain assump- 





fy sihers « 
bea dee *742" | | "826" | 
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COPPER ALUMINIUM ALUMINIUM-STEEL 


CONDUCTORS EQUIVALENT TO 
Toe Enoinee 0°20-IN? COPPER Swam Sc 
FIG, 2 


tions must be made to simplify the problem. In the 
first place, it is presumed that the straight line relation 
of stress to strain is representative of conditions 
below the elastic limit—that is, within the limits 
of normal operation—and that this relation is truly 
represented by the constant E, the modulus of elas- 
ticity for either material. Secondly, whilst it is not 
permissible for the stress to exceed the limit of pro- 
portionality, it is equally necessary that it shall 
not at any time approximate to zero in either of the 
components. With these concessions it is possible 
to show that the composite eable behaves in the 
same way as an elastic material, the characteristics 
of which are a compromise of those of the components. 

When composite cables were first analysed the 
possibility of slip between the wires of high and low 
elastic extension was thought to be significant. 
Since that time the actual operating experience of 
more than twelve years has shown that slip does not 
take place. As a matter of practical knowledge, it 
will be admitted that with a reasonably short length 
of stranded cable it is impossible to pull out the core 
without breaking the wire. The friction which 
operates to bind the wires intimately together is 
equally manifest in a cable of aluminium and steel, 
and is still more so when there is a tension on the 
cable. This tension in the helix has a centripetal 
component clamping the envelope down on the cores. 

Under any given tension, therefore, the tendency 
of the aluminium to extend at a greater rate than the 
steel is restrained by the friction of the two. Then 
the tendency to extend is manifested in the form of 
a stress. The greater specific extension of the 
aluminium increases the tension in the steel, and the 
lower extension of the steel induces a compression on 
the aluminium which reduces its tensile stress. In 
this way it will be seen that the composite conductor 
tends to possess a modulus of its own, and, it may 


HIGH TENSILE STEEL WIRE 01325" 


204,000 Ibs. sq. in 
Elastic limit 135.000 Ibs. sq. in. 
Modutus of Elasticity 29 x 10° 
Elongation on 10° 4755 


Ultimate Strength 


6 


STRESS: 1000 LBS PER SQ. INCH 





EXTENSION; INCHES 
FIG. 3 


Coefficient of expansion for aluminium, ag ; for steel, 
a, ; for cable, a. 

Area, per cent. of total for aluminium, Ag; for 
steel, A, ; for cable, A. ; 
Then the modulus of elasticity, E, for the composite 
cable is made up of two factors :— 

E=E,xA,+Egx Ag... (1) 
For a thirty-seven strand cable of standard form the 
values would be 
Ea 9 x 108 
E, = 30 x 10° 
Aq = 81 per cent. 


u 


i i 


A, 19 per cent. 

F 30x 19 , 9x 81 

BE = 00 + “100° 
= 5.7 + 7.3 
= 13 x 10 


For different types of stranding the value of E will 


ALUMINIUM-STEEL CONDUCTOR 
No. of Aluminium wires 30 x O'116 ins. 


No. of Stee! wires 7x O116 ins. 
Area of Aluminium 0321 sq. ins 
Elastic limit 11,400 Ibs. sq. ins. 
Modulus of Elasticity 98x 10° 


STRESS. 1000 LBS PER SQ INCH 
LOAD: PER CENT 








EXTENSION: INCHES 


Te Exqece” 


Fig. 5 


vary between the limits of nine and thirty millions. 
In a similar way the value of the expansion coefficient 
can be arrived at. 

Considering a thirty-seven strand cable of the usual 
proportions of thirty wires of aluminium and seven 
of steel : 


Egx Ag , Ey X Ay 2 
ons + tt ee ee 
9 x 81 al ax 39) ] 
rel To 2 x 6.4) x 10-* 
[i 00) * 13-2 + (73x 100 ] 
= [7.3 ~ 2.8) x 10° 

= 10.10 x 10-* 


Under stringing conditions the ‘‘ comealong’’ or 


HARO DRAWN ALUMINIUM WIRE 0135" 


Ultimate strength 28,000 ibs. sq. in 
Elastic limit 16,000 Ibs. sq. in. 
Modulus of Elasticity 79 x 10* 
Elongation on 10° 162 


STRESS: 1000 L8S. PER SQ. INCH 





EXTENSION: INCHES + ane 
FIG. 4 


be added, a temperature expansion coefficient of its | other type of clamp is connected to the cable in such 


own also. 


fundamental properties are as follows :— 


2 ; | @ way that the aluminium and the steel are held solidly 
For the individual wires and for the cable the | together and strained-up in unison. 
| moment when the cable has been clamped off at the 


Then at the 


Modulus of elasticity for aluminium, E,; for steel, | anchor points the relation of the tensions in the two 
FB, ; for cable, E. 
? * No, L. appeaged March 7th. 





| components is as follows :— 


W = Total tension in cable in pounds, 








Wa = Tension in aluminium component in pounds, 
W, = Tension in steel component in pounds. 
Ww > W.+ Wa. 
_. ee 
E, XA, Ee X Ae’ 
In the case of the thirty-seven strand cable already 
considered 
W, = 78percent.W,g ........ . (3) 
or W, = 44percent.W ......... (4) 
The foregoing expressions, it will be seen, are 
merely different ways of showing the quality of expan. 
sion and contraction between the two components. 
When the cable has been clamped off on the span 
and the load is no longer applied by means of an 
axial tension the automatic extension of the wires 
will take place with change of temperature and 
external load. The relation of the tension in the 


LOAD DISTRIBUTION ON 
ALUMINIUM-STEEL CABLES 
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components is no longer constant but varying, and 
although, as already shown, the steel wires carry 
44 per cent. of the tension in a thirty-seven strand 
cable when erected, this percentage will rise and fall 
with change in temperature. A necessary pre- 
liminary in the mechanical design of the line is to 
calculate the change in the sag and the total tension 
in the cable with varying temperature. This total 
tension is apportioned between the steel and the 
aluminium in a manner which can now be shown, and 
it is necessary to determine the proportions to ascer- 
tain that the aluminium will not, under severe 
loading conditions, be stressed beyond its elastic limit. 

For a change in temperature from that at which 
the conductor wasstrung, the change in length will be: 

4s . 
AL=at- E vit Vol es 

In other words, the thermal extension is partly offset 
by the simultaneous elastic contraction. The above 
expression referring, of course, to the composite 





cable. As the extension on both components is the 
same : 
‘ 48: ‘ A Sa (6) 
a k= dq EK, ‘ 
, AS ] 4 
A Sa = Eg Et (% ae}... (7) 


From the tension-temperature curve for the cable 
it is easy to determine a series of values for tem- 
perature and a corresponding difference in tension, 
this difference being positive for lower temperatures 
and negative for higher temperatures than that of 
stringing. The remainder of the expression is con- 
stant, and the difference in the aluminium stress 
is easily found. As the normal, or stringing, tension 
of the aluminium is 56 per cent. of that in the entire 
cable, this figure must be used in calculating the 
normal stress. Obviously, the conditions will vary 
according to the temperature at which the line is 
constructed, and if it is pulled-in in very cold weather, 
a study of the above relation may show that the ten- 
sion in the aluminium will disappear at maximum 
summer conditions. On the other hand, if strung 
in the height of summer, it may be found that the 
tension in the aluminium will approach, or exceed, 
the elastic limit with minimum temperature. ‘These 
conditions do not often arise, and if they do, a change 
in the design loadings is indicated. In the curves 
Figs. 3 to 8, these properties of composite cables 
are shown graphically to better effect than in the 
above expressions. 

It will be admitted that present knowledge ©! 
the mechanical characteristics of stranded conductors 
is. unsatisfactory. Neither steel,.aluminium, nor 
copper wire possesses a straight line elastic curve ; 











ly 





Maacu 21, 1924 


THE ENGINEER 


301 








—_— 


. . : . : i. kB ae . : . 
in other words, the value of E varies with different | under the heading of conductors because it is inti-| of the wires. Interruptions to service on power 


loading, and this naturally affects to a small degree 
the distribution between the components of a com- 

ite cable. Furthermore, the degree to which 
the helix acts as a spring in its slight winding and 
unwinding when under tension is unknown; this 
also tends to make the elastic modulus somewhat 
variable, In these matters, present knowledge of 
the properties of composite cables is not inferior 


MODULUS & EXPANSION COEFFICIENT 
ALUMINIUM-STEEL CABLES 
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to that of the characteristics of those of a simple 
material. Actual operating experience with com- 
posite cables, and such experiments as are possible, 
have indicated that, fundamentally, the adoption 
of @ constant modulus and expansion coefficient 
for each type of cable is not unsound. 

Selection of Conductors for Comparison.—In the 
present study it has been thought desirable to make 
as practicable a comparison as possible between 
different conductors, so that their influence upon the 
general design of a transmission line may be brought 
out. The foregoing summary of eight different mate- 
rials shows, without question, that only three are, 
in a general sense, of economic value, namely : 

(1) Copper ; 
(2) Aluminium ; 
(3) Aluminium-steel. 


A survey of the most important high-tension lines 
constructed during the last decade will confirm this 
conclusion. Such numerical comparisons as may 
be made in this paper will, therefore, be referred 
to three different cases embodying the above con- 
ductor materials, all being of the same equivalent 
resistance per mile. For the purpose of illustration, 
and to eliminate unnecessary variables, it is pro- 
posed that the conditions of design call for the trans- 
mission of 40,000 kilowatt per circuit over two 
circuits with an 85 per cent. power factor, or a corre- 
spondingly higher figure, with a reasonable amount 
of synchronous machinery in the sub-stations. Modern 
power lines do not exhibit very great divergence 
in the size of conductor employed, and for the above 
conditions a cable of 0.20 square inches of copper, 
or its equivalent, will carry the load with satisfac- 
tion at an operating pressure of 150 kilovolts. Careful 
estimation of corona will have to be made if the line 
traverses high altitudes, and possibly a larger spacing 
than normal may be required in these sections ; 
but as a line may cost from £2000 to £3000 per mile 
in material and labour, and as 30 per cent. of this 
may be the cost of the conductors alone, the economic 
necessity for a high operating voltage will be conceded. 
As regards the length of transmission, these constants 
are representative of a number of lines averaging 
over 150 miles. The tendency in modern power 
systems is to tie a number of power stations together, 
and the transmission becomes a very complex net- 
work, but with a correspondingly reduced maximum 
length of transmission. 

For the typical 150-kilovolt line, the following 
will be the alternative conductors—Table I. and 
Fig. 2 :— 


! apie I.—Alternative Conductors for the 150-kilovolt Transmission 


Line. 
Aluminium 

Copper. Aluminium. _ steel. 
Area, square inches cu. CE” ce. cme - (.327) 
_...... Sake RY 37 $0 37 . 3047 
Diameter of strands, in. .083 .. .106 .. .118 
Diameter of cable,in. .. .581 .. .742 .. .826 
Weight perfoot, lb. .. .780 .. .300 .. .656 


Loading Conditions.—The subject of the mechanical 
loads which the transmission line as a structure 
is intended to withstand is, properly considered, 
& feature of the design, but it will be treated here 


COEFFICIENT «x 


TENSION. POUNDS 





mately associated with the sag and tension in those 
conductors. For different materials, too, the influence 
of these loads will be different. It is customary to 
assume certain values of maximum wind velocity 
and ice deposit on the wires, and to calculate the 
stresses from this point. In severe climates, however, 
the assumptions for wind and ice loads on the wires 
do not provide for the most extreme conditions, 
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but only for the maximum which may be reasonably 
expected. Abnormal loadings may accompany a 
blizzard of considerable violence perhaps once in 
five years ; a sleet coating 6in. in diameter has been 
observed on transmission conductors in Colorado 
after such a storm, and snow has accumulated to 
a diameter of 12in. on the line wires of the Pacific 
Gas and Electric Company in California. Obviously, 
it is not economically possible to design, for such 


THOMAS CHART FOR DETERMINING SAG AND TENSION 
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| systems in America are very rare, and are practically 
|eonfined to lightning disturbances, demonstrating 
that even with winter conditions which overstep 
the design loadings the line will hold the load. Ice, 
in the form of sleet deposit, constitutes the worst 
| condition, and is, in some respects, the most easily 
guarded against, and several power systems warm 
up the conductors by short-circuiting the line at the 
receiving end and bringing up the generator voltage 
so as to melt the sleet. Such procedure is adopted 
immediately on receiving reports of sleet conditions 
prevailing on any part of the system, so that the actual 
adhesion of sleet to the wires is forestalled. 

The usual design assumptions include a standard 
uniform factor of safety combined with different 
local assumption for weather loading, and these con- 
stitute the elements of the National Electric Safety 
Code. This code has no mandatory function, but 
was formulated by the U.S. Bureau of Standards 
as a series of tentative recommendations, the adoption 


Taste Il.—Loading Conditions for the Conductors. 


Alu- 


Alu- ~ 
Copper. minium. | “nium. 
“| steel. 
(a) Size of conductor, sq. in. a .200 .327 | .327 
(eff.) 
(6) Diameter, inches .. . 580 742 | .826 


(c) Diameter, with jin. ice coating, 


eae . 580 1.742 | 1.826 
(d) Weight of conductor, Ib... .. . 780 . 390 . 656 
(e) Weight of fin. ice coating, Ib...| .660 -775 | .825 
({) Total weight, lb. oo «oe. 0 oef 3-680 1.165 1.481 
(g) Wind load per foot, Ib. .. 1.050 1.160 | 1.214 
(hk) Total resultant load, Ib. .. 1.780 1.640 | 1.920 
(j) Ratiohjd .. «. .. «. «-| 2.390 | 4.210 | 2.920 
(k) Ultimate stress, lb. per sq. in. | 60,000 25,000) 50,000 
(1) Maximum working stress, lb. per 

@q.imn. .. «+. «+ «+ «+, 25,000 10,000 | 20,000 
(m)Maximum tension, Ib. .. .. 5,000 3,270 8,000 


of which would assist safety and standardisation. 
Three types of loading for overhead lines are alterna- 
tively put forward : 

(1) Heavy Loading.—The weight of the wire, 
together with that of a radial thickness of }in. ice 
and a horizontal wind pressure of 8lb. per square 
foot on the projected surface. Temperature 0 deg. 
Fah. 

(2) Medium Loading.—A resultant loading, equal 
to $ the above, with a temperature of 15 deg. Fah. 

(3) Light Loading.—A resultant loading, equal 
to } of (2), with a temperature of 30 deg. Fah. 

Under either of these loadings it is specified that 
the stress in the conductors 
shall not exceed one-half of 
the breaking load. (The 
elastic limit of copper and 
aluminium wires is from 55 to 
65 per cent. of the breaking 
load; for aluminium-steel it 
is indeterminate. ) 

Under most conditions in 
moist climates, and in the 
temperate zone, heavy load- 
ing conditions will apply, and 
will not, in any circumstances, 
call for unduly conservative 
construction. For the pur- 
poses of this paper, therefore, 
this loading will be used, and 
its calculated value for each of 
the three types of conduc- 
tor is shown in Table II 
above. 

Although the factor of 
safety on the conductors is 
commonly two, it will be seen 
in Table II. that a factor of 
two and a half has been 
selected ; in other words, the 
working tension is 40 per 
cent. of the ultimate. This 
modification of the stress has 
less relation to safety: than 
to economy. With large sizes 
of conductor it is often found 
that the use of the maximum 


- Y uaa cose yess 1ooe LencT practicable stringing tension 
calls for considerably heavier 
D seam Gale tenn, 0327 sq in Aluminium-stes! conductor on a 950 Span - se supports and more difficult 
uy with a and load L = 1 . . 
3 am om 8 anim etrene me stringing, so that a lower 
4 Length (per foot) with rero stress in conductor, Le - 100066 = 2 
3 Lengt (ser foot) with wind and tee louse rated ui value is chosen except for 
D enn tear teen: on a _ ome —  veorse special construction in which 
(per ) t . . . 
@ Length (per foot) with zero stress at 100° F Lo(1+1008 ) clearance limits require the 
Lengt norma ° . . ° 7 
° an i X54 Tah swam Se PAu possible sag. No 
Pins ag a hesitation whatever need be 
felt from the viewpoint of 
FiG. 9 


extraordinary conditions, and more reasonable 
design loadings are selected. When such an abnorm- 
ally severe storm occurs, the load will generally be 
taken up by the elongation of the wires, and the line 
may have to be re-strung shortly after, or, if not 
seriously stretched, it may possibly wait until the 
spring. The factor of safety of line construction is 
somewhat indeterminate, but it is always greater 
than the calculated value by reason of the flexibility 
of insulators, slip of insulator clamps and ductility 





safety in designing the line 
construction with a factor 

of two when using the above loading. 
Sag Tension Calculations.—Variation of tension 
and sag in a suspended wire is generally calculated 
upon the assumption that the form of the curve is a 
catenary, although the formula is often simplified 
by neglecting all but the first terms of the exponential 
series, so that the law follows that of the parabola. 
Modern construction often calls for quite long spans, 
however, and in such cases, where the sag begins to 
form an appreciable percentage of the span length, 
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the approximate rule gives results which are too low. 
It is, therefore, customary to use the more accurate 
rule, because if clearance limits are to be maintained, 
close estimation of the maximum sag becomes 
necessary ; furthermore, an error of a couple of feet 
in calculating the maximum deflection may involve 
the use of more than 200 tons of tower steel extra 
in a 150-mile line, a matter of £2000 sterling, more or 
less. The extra expenditure of a few hours’ time in 
the designing office is well justified, and approximate 
methods are not generally in favour. 

Probably no method of analysing the problem 
is better than the use of a standard chart which gives 
the relation between sag and length, and tension and 
length of wire respectively. These two curves, if calcu- 
lated for a theoretical ft. span, are of universal appli- 
cation, because the relation to longer spans is obtained 
by simple multiplication. This chart, in the form 
introduced by Mr. Percy Thomas, is illustrated 
by Fig. 9, and with its aid it is possible to deter- 
mine, within 1 hour, complete data for stringing 
a conductor on a series of different spans at any 
temperature. The chart is usually drawn out to a 
large scale to promote accurate working, and is also 


























EQUIVALENT SPANS FOR A GIVEN MAXIMUM SAG. 


Conductors equa! to 0.20 sq. in Copper 
Maxomum loading | ice and 6-ibs wind. 
Maximum stress 40° ultimate tensile. 


FIG. 10 
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used in different scales to accommodate spans of 
widely different length. In case the quantity termed 
“tension factor” is obscure, it is only necessary to 
explain that this denotes the stress in a wire of unit 
weight—-1 Ib. per foot—when strung on a span of 
lft. For a given conductor in practice, it is necessary 
to divide the stress by the span length in feet, and 
also by the weight or load per foot run im order to 
determine this quantity. The operations shown on 
the chart illustrated denote the procedure for an 
aluminium-steel conductor, equal to 0.20 square 
inch copper, when strung on a span of 950ft. Where 
the supports are not on the same level, it is necessary 
to ascertain the equivalent span by a simple formula, 
after which the chart is used to determine the sag 
in the usual way. 
Tasie III.—..Sag and Span Lengths. 
Aluminium- 


Copper. Aluminium. steel. 

Max. sag at 100 deg. Fah. 25 25 25 
Standard span on level.. 700 650 950 
No. of towers per mile .. 7.5 8.1 « 5.5 
Ground clearance .. .. 25 25 25 
Height of all towers, feet— 

(a) To lower cross arm 55 55 55 

(6) To apex 85 ms 85 85 


The above table and Fig. 10 show how, on a basis 
of uniform sag and clearance, the appropriate span 
length is extended by the use of conductors of high 
tensile properties. 








The Pipe Lines for the Tansa 
Completion Works. 


In our issues of March 16th and 23rd, 1923, we 
gave a detailed description of what are known as 
the Tansa Completion Works, by means of which an 
additional supply of water is to be conveyed into 
the City of Bombay. Our articles were based upon 
information contained in a brochure specially pre- 
pared for use during an’inspection of the works by 
the Corporation of Bombay. Mr. H. J. Trivess 
Smith, M. Inst. C.E., the Special Engineer for the 
works, has now courteously sent to us a further 
brochure which discusses the manufacture and 
laying of the steel pipes which are required in the 
scheme, and from that booklet the following par- 
ticulars have been abstracted. 

It will be remembered that the pipe line is to 
convey the water from the storage reservoir, Lake 
Tansa, to the city—a distance of some 55 miles. 
Two parallel lines of pipes, each 72in. in diameter, 
are being laid from Tansa to Powai, where they are 
connected to three pipes, two of them being 57in. 
in diameter—which continue to Bombay—and the 
third—60in. in diameter—which is laid to Ghatkoper 
and will be connected with the two existing Tansa 


mains. This arrangement of pipes, which will 
convey a volume of 90 million gallons of water per 
day, is capable of expansion so as to take down 
a total of 160 million gallons per day without altera- 
tion to any of the existing or future pipe lines outside 
Bombay. 


CONSTRUCTION OF THE Pipe TRACK. 


The construction of the track along which the 
pipes are being laid and of the tramway for their 
transport is being carried out at an estimated cost 
of 95 lakhs of rupees—or, at the present rate of 
exchange, nearly £650,000—-by the Tata Construc- 
tion Company, and, at the date of the brochure from 
which we are quoting—February 10th last—it was 
nearing completion. The bulk of the work outside 
Bombay Island had, also, been finished at that 
time, together with the clearing of a good deal of 
the pipe route in Bombay. The work has. called 
for very careful organisation on the part of the 
contractors, and the fact that they had finished 
nearly the whole of the 48 miles of track between 
Bandra and Tansa is commented on in the brochure 
as reflecting considerable credit on their management, 
especially as climatic conditions are such that it is 
not practicable to work on most of the line for more 
than six months in the year. There are 150 masonry 
bridges and culverts to be built to carry pipes over 
nullahs and cross drainages, and about 70 million 
cubic feet of earthwork to be done in excavation 
and embankment, most of it in very unhealthy 
country, very difficult of access. 

Malaria, apparently, has decimated the labour 
employed, and the contractors have had to keep 
up a continual stream of recruitment from places 
as distant as Sholapur and Bijapur im order to main- 





| tain the huge labour force necessary, which has 
| amounted to over ten thousand persons. The super- 


| vision and care of such a large force, scattered over 


jan extensive area, is no light task, for their food 
| supplies and, in many cases, water, have to be taken 
long distances across rough country devoid of roads, 
and constant medical supervision is necessary to 
| combat the ravages of disease. 





| 
| PARTICULARS OF THE PLATES AND PIPEs. 
i 
} 


| The steel pipes are being “ fabricated ’’ and laid by 

Braithwaite and Co., Engineers, Limited, and about 
90,000 tons will be required to complete the work. 
There are four main sets of operations involved 
in the construction of the pipes :— 


(1) The manufacture and preparation of plates. 

(2) The “fabrication” of the pipes from the 
prepared plates. 

(3) The manufacture of the specials; and 

(4) The laying and jointing of the pipes on the 
prepared track. 

The first operation is carried out in the Redcar 
works of Dorman, Long and Co., near Middlesbrough, 
who have laid out for the purpose a factory fitted up 
with specially designed machinery. The second 
operation is carried out in the large workshops of 
Messrs. Braithwaite, at Mulund, near Thana, on the 
Great Indian Peninsular Railway. The manufacture 
of the “specials,” such as expansion joints, taper 
pieces, bends, branches, elbow outlets and man- 
holes, is done at the West Bromwich works of Messrs. 
Braithwaite. The methods employed in the manu- 
facture of the pipes in India differ considerably 
from those generally adopted for previous under- 
takings of a similar nature. The improvements 
introduced were all dictated by economic. con- 
siderations, the benefit of which is enjoyed by the 
Bombay Municipality. By shippmg the plates 
flat, as is actually done, instead of rolled into tubes 
or half tubes, the ocean freights are reduced to 
one-fifth of what they would otherwise have been. 
It is said, in fact, that approximately 50 lakhs of 
rupees have been saved by adopting the method. 
That amount, however, is not all net gain, since 
special works had to be erected in India, but, taking 
the latter into accouht, the saving to the munici- 
pality is put at 30 lakhs of rupees, or, roughly, 
£200,000. 

The plates as made at Redcar are jin. thick, 
7ft. 4hin. wide, and from 15ft. to 20ft. in length, 
according to the three sizes of pipe required, the 
length in all cases being such as to form, when the 
plate is rolled, a complete cylinder of the required 
diameter,.so that only one longitudinal joint is 
necessary. The plates for the 72in. pipes weigh about 
1 ton each. In the whole pipe line there are 40 
million drilled rivet holes, about 700 miles of plate 
edges to be planed, and some 300,000 plate corners 
to be scarfed. All these operations are carried out 
before the plates are shipped. By the middle of 
February 60,000 tons of plates had been made 
and dispatched to Bombay. 


Tue PIrE-FABRICATING WORKS. 


After brief explanations as to the nature of the 
“specials ’’ and the methods employed in their 
manufacture, the brochure to describe 
the pipe-fabricating factory at Mulund. Originally 
it was proposed to have two workshops, one at 
Vasind and the other at Bandra. reason for 
the suggestion, which would have resulted in un- 
desirable diffusion of control and power, was because it 
was thought at first that the existing bridges for 








carrying the pipe line over the Bassein Creek were 
too weak to support the new pipes in addition to 
their present load, and required to be strengthened, 
and it was assumed that the strengthening operat ions 
would prevent the carriage of pipes and materials 
over them. Messrs. Braithwaite, however, having 
secured the contract for strengthening the bridges, 
put forward proposals for carrying out the work 
without impeding traffic across them, and in that 
way rendered possible a very desirable fusion of 
two works into one. 

The only places at which the pipe line comes 
near to the railway are at Bandra and between 
Bhandup and Thana. The former is a residential 
area, and it was considered undesirable to found a 
works there. Investigation of the Bhandup-Thana 
section revealed the probability that Mulund was the 
most healthy spot in the neighbourhood, and the 
works were accordingly erected there on land specially 
acquired by the municipality on behalf of the con. 
tractors. The change of position of the works saved 
the cost of constructing seven miles of tramway from 
Vasind to Mahap. The factory, which is connected 
by a broad-gauge siding with the G.I.P. Railway, 
covers an area of 55 acres. It consists of a large 
fabricating ship of five bays, the centre of which 
that in which the material is received—being 570/it. 
long and 75ft. wide. The electrical energy to operate 
it is supplied from a power-house which contains 
three high-speed Belliss and Morcom steam engines 
coupled to direct-current generators, the combined 
capacity of the three sets being about 800 horse. 
power. The air compressors, hydraulic pumps, and 
all other machinery are electrically driven. Adjacent 
to the factory and within its enclosure there are 
quarters for a European and Indian staff of 50 and 
for 1200 workmen. 


Suop RIveTine versus Frecp Riverine. 


With a view to reducing field riveting to a minimum 
careful and exhaustive tests on lengths of pipe were 
made in England, which showed clearly that hydraulic 
riveting done in the shop was infinitely to be pre- 
ferred to pneumatic riveting carried out in the field. 
The methods actually adopted reduce the number of 
field rivets to one-twelfth of the whole. The cost of 
riveting by means of pneumatic hammers in the field 
is approximately ten times that of hydraulic riveting 
in the shop, which latter is, moreover, six times as 
quick. As there were about 20 million rivets to be 
closed, it will be readily understood that the methods 
adopted are resulting in very considerable savings 
both in time and money, while at the same time they 
are ensuring a very much superior product. In this 
} connection it is worthy of note that at least one 
machine of every type that is being used was erected 
and operated at Messrs. Braithwaite’s works at West 
Bromwich prior to being despatched, and that every 
operation which is being carried out in India was 
performed at those works in conditions which approxi- 
mated as nearly as possible to working conditions in 
India. 


FABRICATING THE PIPEs. 


The plates are taken from Bombay Docks by the 
G.L.P. Railway and delivered into the works’ siding 
at Mulund, which is extended through the central 
bay of the factory. On arrival the plates are at once 
taken out of the wagons by means of four overhead 
travelling cranes, which are fitted with electro- 
magnets so that they can lift four plates at a time 
and stack them in the central bay of the shop on each 
side of the siding. The operations of unloading and 
stacking only requires two men to arrange the plates 
square on the stacks. No men work in the wagons. 
Each crane can handle 120 tons per hour. 

There are four sets of rolls in the central bay, each 
driven by a 50 horse-power motor mounted on a tower, 
the belts being totally enclosed. These rolls, which 
were specially designed for the work, embody several 
features of considerable technical interest. The 
upper roll is lifted or lowered by power and can be 
adjusted to very close limits so as to give the correct 
curvature. Each set of rolls is capable of turning out 
an average of 112 tons per working day of eight hours. 
As soon as each plate is rolled the edges are bolted 
together, and the cylinder thus formed into a 
““ strake ”’ is removed by an overhead crane and rolled 
into one or other of the two bays alongside, ready for 
riveting. In these bays eight rolled strakes are 
assembled and riveted into pipes 57ft. 4in. long. To 
do this work there are twenty-four large hydraulic 
riveting machines, each weighing over 8 tons and 
capable of exerting a “ squeeze "’ of 60 tons on each 
rivet. Adjacent to the riveting machines are sets of 
turning and travelling gear, by means of which two 
men can either rotate the pipe or traverse it along its 
length so as to bring the rivets in turn between the 
snaps of the riveting machine. 

Apparently the Indian workmen who carry out the 
work have shown great aptitude, some wonderfully 
high rates of riveting having been achieved. During 
the short period of training that the men had had, some 
of the gangs worked up to a speed of over 1800 rivets 
per day of eight hours, and as about one hour and 
three-quarters are occupied, during an eight-hour 
shift, in moving the riveter from one track to the 
other, it means that an average of nearly 240 rivets 
were closed per hour, which is equivalent to the rivets 





required to form one and a-half full-length pipes. 
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As each length of pipe is riveted it is inspected and 
all its rivets are tested. It is then wheeled into an 
open bay alongside the riveting shop to be caulked. 
In each of the caulking bays there are two 10-ton 
electric travelling cranes which lift the pipes up 
bodily and arrange them on rotating stallages. Each 
caulker is provided with a pneumatic caulking hammer 
designed to deliver over 600 blows per minute, and 
with it he is enabled to caulk an average length 
of about 25ft. per hour. Three men can fully caulk 
the inside and outside of a pipe on every seam during 
an eight-hour shift. In the caulking bays the bottom 
third of the outside and the whole of the inside of each 
pipe is covered with bituminous solution by means 
of paint-spraying machines, which are said to do the 
work excellently, givirg a particularly smooth and 
equal finish. 

As soon as each pipe is caulked, painted and passed 
by the Municipal Inspector it is lifted by the over- 
head cranes and placed with each end resting on a 
specially designed bolster railway truck, of which 
232 have been provided. The pipes are then secured 
to the trucks by means of wire rope slings, thus form- 
ing the equivalent of a railway bogie carriage. Eight 
or ten pipes are then coupled together to form a train, 
which is hauled along the municipal narrow-gauge 
railway by one of seven powerful steam locomotives 
owned by the company. 


OPERATIONS IN THE FIELD. 


The operations in the field are interesting, since 
to handle this large tonnage in a short time at long 
distances from the workshops presented problems 
the solutions of which were not easy to find. Of 
course, as the pipes are sent out in lengths of just 
over 57ft., only one circumferential joint in 8 need 
be riveted in the field. In all previous works of 
the kind all the circumferential joints had to be 
riveted on the site. Eight specially designed Goliath 
cranes have been provided to unload the pipes 
from the trains as they arrive at each erecting station, 
traverse them into position, and thread them 
one into the other. The cranes span the railway track 
and the two pipe lines, and are able to travel along 
the alignment on rails laid down for them, so that 
they command the whole position. The operations 
of lifting a pipe, traversing and lowering it into 
position, and threading it into a pipe already laid have 
been done in less than 4 minutes, but, as an average 
taken throughout a day’s work, the operations take 
from 12 to 15 mifutes. As soon as each pipe is 
threaded into the end of those already laid, the 
circumferential joint is bolted up by means of tem- 
porary bolts put into cach alternate hole. “‘ As 
a proof of the extraordinary accuracy with which 
the plates are manufactured,” remarks the brochure, 
“an examination of one of these joints before rivet- 
ing will reveal how closely one plate fits into the 
other and how coincident and concentric are the 
rivet holes.” For furnishing the pressure air for 
riveting and caulking these field joints, there are 
eight steam-driven air compressors, which are arranged 
on the top of the finished pipes and are advanced 
with their progression. 


VALVES AND EXPANSION JOINTS. 


At intervals of about 4 miles there is to be an 
elaborate system of valves and cross-connections, 
which will rest on solid blocks of concrete to prevent 
any movement due to rise in pressure when closing 
the valves. Some of these sluice valves are to be 
operated hydraulically, but the remainder will be 
worked by hand, and all are so arranged as to give 
the maintenance staff full control over every section 
of the pipe lines. In addition to these valves, 
there are to be air valves at the top of each incline, 
80 as to permit of the escape of air from the pipes. 
Similarly, at the bottom of each incline there are to 
be scour valves, so that the water may be drained 
out of the pipes if and when internal repairs are 
necessary. So as to relieve the circular joints 
from stresses caused by changes in temperature, 
there is to be an expansion joint every 1000ft. along 
the pipe lines. It has been found by experience 
that each 1000ft. of pipe, when empty, has moved 
in and out of the expansion joint as much as 6}in. 
on @ warm day, and it is calculated that the move- 
ment may be as much as 8}in. in very hot weather. 

To enable the pipes to wind across country, round 
hills and through valleys, special taper pieces are 
riveted at the ends of the pipes affected before they 
are dispatched from the workshops. There is a 
large amount of bending and twisting about of the 
pipes and, apparently, this method of permitting 
the alignment to be altered has answered very 
satisfactorily. 


Testing SHE Pirex Lines. 

When conveniently long lengths of pi have 
been laid—generally about 4 miles—and the. neces- 
sary sluice valves, expansion joints, air valves and 
other adjuncts fixed ig’ position, the pipes are filled 
with water and tested under pressure for water- 
tightness. It has been decided that the painting 
of the outsides of the pipes shall be done some months 
after the pipes are laid so as to enable the weather 
to remove mill scale before any paint is applied 
he first pipe was laid in September, 1923, and, 
between that date and the inspection for which the 


been made and laid, i.¢e., from Bhandup to Kapur- 
bawdi, and from Kasheli to Taravli, and steady 
progress is being maintained. 


CONCLUSION, 


The contractors engaged and sent out to India 
a large number of highly expert European assistants 
to train Indian superintendents and supervise the 
Indian workmen employed in fabricating and laying 
the pipes, with apparently most excellent results. 
Indeed, the striking feature of the work, as far as it 
has gone, is, according to the brochure, the rapidity 
and intelligence with which these native superin- 
tendents and workmen have picked up the modern 
methods of manufacture. The processes referred to 
in the foregoing were, we understand, worked out 
by the contractors’ managing director, Mr. J. H. 
Humphryes, M.I. Mech. E., and their general manager, 
Mr. J. C. Telford, M. Inst.C.E., assisted by local 
advice from Mr. W. A. Radice, Assoc. M. Inst. C.E., 
the general manager of the company in India. The 
actual operations are under the direct charge of 
Mr. R. M. Livesey, M.I. Mech. E., the contractors’ 
general manager at Mulund. Advertisements in- 
viting tenders for the work appeared in February, 
1921, and the tender of Braithwaite and Co., which 
amounted to 268 lakhs of rupees, or, say, just over 
1} million sterling, was accepted on September 7th 
of the same year, the date of completion being 34 years. 
The contract was afterwards varied by considerably 
increasing the length of 72in. pipes to be laid and 
adding a further length of 60in. pipes, yet there seems 
to be every likelihood of the work being finished 
and taken into use before the end of 1925. 
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Tux second paper taken at the afternoon session 
of March 12th was that of Mr. Thomas Martin, ** The 
Tensile Properties of Aluminium at High Tempera- 
tures,” of which a brief epitome follows :— 

TENSILE PROPERTIES OF ALUMINIUM. 

Tensile tests on two qualities of aluminium at temperatures 
up to the neighbourhood of the melting point, show a con- 
tinuous diminution in the strength of the metal, with corre- 
a increase of ductility, up to about 325 deg. Cent. At 

t temperature, a warked change in the mechanical properties, 
shown by discontinuities in the maximum stress and other 
curves, takes placo. It is attributed to a sudden increase in the 
rate of recrystallisation of the metal. 

Tests on cold-worked material indicate that up to 200 deg. 
Cent. the added strength conferred by cold work is well main- 
tained. Above that temperature, the rate of softening is such 
that teste must be made on metal previously fully annealed to 
have any practical value. The results bring out the importance 
of quantitative observations of the time and temperature con- 
ditions of annealing as a preliminary to tensile testing at high 
temperatures. 

The tests on the less pure metal show that the effect of the 
impurities present is to make the metal stronger, but less ductile 
at all temperatures, while the marked increase in ductility occurs 
at a temperature fully 75 deg. Cent. higher. 

Tests at two different rates of extension show that, at all 
temperatures above the atmospheric, the maximum stresses 
observed for the faster rate are greater than those for the slower 
rate, the effect increasing with the temperature. Separate and 
distinct curves ar3 obtained for the two rates. At 300 deg. Cent. 
—a temperature at which aluminium vessels are frequently used 
in practice—the maximum stress observed may be increased by 
more than 10 per cent. by trebling the rate of extension. The 
results indicate that the time factor in high-temperature testing 
is of greater importance than has hitherto been suspected. They 
raise doubts as to the value of hot tensile tests on metals, as 
ordinarily carried out, and show that special methods of testing 
must be used for aluminium above the atmospheric temperature 
Mr. D. H. Ingall said that with regard to the test 
up to 200 deg. Cent. he had a suggestion to make. 
It took a long time to make a number of high-tem- 
perature tests, and for that reason the intervals 
in Mr. Martin’s diagram were 100 deg. If the 
author had worked on his material with intervals 
of 50deg. he would have found that the curves 
were not quite the same as shown in the diagram. If 
this plan were followed, the proportional difference 
in observed maximum stress caused by difference 
in rate of extension on pure metal, fully annealed, 
as shown in the diagram on page 19 of the paper, 
would appear as nearly a straight line. There might 
be re-crystallisation while the tests were made 
with very small loads, but he did not think there 
could be re-crystallisation when the rates became 
appreciable. The re-crystallisation phenomenon was 
merely a secondary effect. He thought that the 
author of the paper would find something interesting 
if he investigated the range of intervals of 50 deg. 
about the 200 deg. Cent. point. 

Dr. Seligman thought it would be desirable for 
Mr. Martin to carry out the further experiments 
he foreshadowed. Those who were interested tech- 
nically in aluminium wanted to know exactly what 
a under the conditions in which they really 
worked, and it was quite certain that the tests es 
carried out heretofore had not given them the in- 
formation they required. 

Mr. Martin, in reply, thanked Mr. and 
Dr. Seligman for what they had said. With regard 
to Mr. Ingall’s remarks about the lower part of the 
curve representing the proportional difference of 
stress, he was not prepared to agree with him. Possibly 
if he had carried out further tests, as Mr. Ingall 
suggested, the curve might have taken a form which 





would show, according to Mr. Ingall’s suggestion, 
that the effects he had observed were due to viscous 
action, but he could not altogether agree that the 
entire difference was due to that factor. He felt 
very strongly that, particularly at the higher tem- 
peratures, the interplay between the deformation 
due to extension and the annealing effect did account 
for those differences. 

A paper by Mr. Stuart H. J. Wilson, *‘ On the 
Effect of Cold-drawing and Annealing on Some 
Electro-chemical Properties of a Low-tin Bronze” 
was then taken. We give an abstract of it :— 


COLD-DRAWING AND ANNEALING LOW-TIN BRONZE. 

The thermo-electric power of a series of cold-drawn bronze 
wires has been determined. This at first rises and than ceases 
to do so as the amount of cold work is increased. With still 
more work the power again increases. The curves showing the 
relationship of the thermo-electric power to the amount of 
reduction in drawing are analogous to those obtained for other 
physical and mechanical properties. The effect of the drawing 
operation at different depths in the wire is also investigated, and 
it is shown that the wire is very far from homogeneous. On 
annealing a cold-drawn wire, the thermo-electric power at first 
undergoes little alteration, but at a temperature of 400 deg. to 
500 . Cent. a rapid and important increase, thereafter a fall 
ue lower than that in the cold-drawn condition. Measure- 
ments of the electro-chemical potential show at first « marked 
rise to @ maximum as the wire mes more and more worked. 
They then fall to a minimum and finally again rise. 


Professor Thompson, in introducing the paper 
in the absence of the author, said that the work was 
the result of the earlier investigations of Alkins, 
and Alkins and Cartwright on copper and tin bronzes, 
in which they found a rather curious critical range. 
Mr. Alkins had suggested that an attempt should 
be made to discover whether the thermo-electric 
properties also revealed similar phenomena. Mr. 
Alkins had also provided the material, so that he 
was responsible very largely for the present work. 
All that need be said about the work was that the 
thermo-electric properties did show exactly the same 
sort of irregularity as, for instance, the tensile strength 
and the density had already shown. 

A paper on the “ Relation Between the Tensile 
Strength and the Electrical Resistivity of Com- 
mercially Pure Copper,” by Mr. W. E. Alkins, was 
taken as read. We give a brief abstract of it :— 


STRENGTH AND ELECTRO-RESISTIVITY OF COPPER. 


In this note an account is given of two short series of experi- 
ments carried out with the object of investigating the relation - 
ship which exists between the tensile strength of commercially 
pure copper, as it is hardened by wire drawing, and the accom- 
panying increase in its resistivity. Two samples of copper of 
high purity, from imported wire bars, were used. In the case of 
each sample a number of test lengths, a in hardness from 
thoroughiy annealed to hard-drawn— tensile strength from about 
16 to about 30 tons per square inch—-were obtained by varying 
the method of preparation. The first series was drawn to and 
tested to 0.050in., the second at 0.112in. di ter. R 

ars given for regarding the former as the more accurate. Resist- 
ance determinations were made on nominal one-thirtieth of a 
mile lengths, using a five-dial resistance box. The temperature 
variation was kept as low as possible during the determinations. 
Both tensile strength and resistivity values were corrected to 
standard weight. 

The results show that the relation between the tensile stre: 
and the persentage increase of the resistivity, as co: 

the annealed wire, is reasonably rectilinear when the tensile 
strength exceeds 20 tons per square inch, and it is suggested that 
the resistance (R_) of any given wire of tensile strength T tons 
per square inch should be taken as R, = R, (1 +- T/1000), 
where KR, = the resistance of a similar annealed wire corre- 
ponding to the international standard. 


When proceedings were resumed on March 13th, 
Dr. Rosenhain took the chair, while Professor Turner 
introduced Mr. Iokibe’s paper “‘ On the Copper-zinc 
Alloys which Expand on Solidification,” of which an 


abstract follows : 
Cu-Zx ALLOYS WHICH EXPAND ON COOLING. 
The remarkable expansion which takes place when certain 
copper alloys are slowly cooled, first observed by Turner and 
Murray, has been re-examined. Extensometer tests show that 
the expansion is observed only with alloys containing from 
5 per cant. to 30 per cent. of copper. There is a sharp maximum 
peak with 15 per cent. of copper. The alloys, if very —7 
cooled from the molten state, have a density which is slightly 
higher than that calculated on the assumption of no volume 
change ; in other words, there is a contraction on alloying. The 
t of & ion varies with the rate of cooling ; with very 
slow cooling the density may fall from 7.3 to 6.2, co ing 
with an expansion of about 18 per cent. The force of the expen- 
sion is sufficient to break the crucibles in which the alloys are 
allowed to solidify. The increase of bulk is due to the formation 
of minute voids, which are not gas holes. When compressed the 
alloys increase in density; drillings or turnings give values 
practically identical with those obtained by very rapid cooling. 
Slowly cooled alloys are of uniform composition ughout ; 
but chill cast bars, though of uniform average composition 
when examined in horizontal sections, are anes J segregated 
vertically. Rapid cooling leads to a concentration o! , with 
the less Lusible metals towards the centre of the bar. more 
rapid the cooling, the greater is the difference in copper content 
between successive vertical layers on proceeding from the out- 
side to the inside of the bar. The diffssence may amount $0 0s 
much as 25 per cont. of the total r content. The maxi- 
=" inverse segregation in rapid} 
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alloys coincides with 


maximum of slowly cooled ys. Chill cast 
alloys, on anneal: , while the copper content tends to 
become uniform ughout. In the range of considerable 


expansion and of inverse segregation there is no definite micro- 
structure ; ate constituents are no longer clearly recog- 
to be composted with the cheagn on slow eocling or anssaing, 
to wii on slow cooling or ling 
from the unstable state of inverse segregation to the stable state 
of uniform composition. 

In the discussion, Dr. Smith pointed out that the 
author had investigated two aspects of this par- 
ticular end of the copper-zinc series. He had dealt 
with the extraordinary change of volume which 
Professor Turner and his assistants had shown oc- 
curred on solidification, and he had also dealt with the 
remarkable variation in composition from the outside 
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between those two aspects was perhaps not obvious, 
but they had one thing in common, namely, that they 
seemed to be in some way associated with a long 
solidification interval. He thought that that was 
generally established. 

Dr. OQ. F. Hudson said that, important as it 
was from a practical point of view to determine the 
density of the casting, the experiments described 
in the paper did not really mean the determination 
of the density of the alloy apart from its form as a 
casting. 

Dr. C. H. Desch said that when the original experi- 
ments of change of external volume during freezing 
were published, he had suggested that the change 
noted was due to erystal thrust during growth. In 
the solidification of this peculiar group of alloys, he 
suggested that what was happening was that the 
crystallisation from certain centres proceeding in the 
direction of the principal axis of the crystals exerted 
a thrust upwards. This process resulted in # porous 
mass which was of large apparent volume, but the 
actual volume of which was very much smaller. 

An interesting discussion followed the reading of 
the paper by Dr. J. Newton Friend and Mr. J. 8. 
Tidmus, ** The Relative Corrosion of Zinc and Lead 
in Solutions of Inorganic Salts.” In this contribution 
the authors set out the results of their investigations 
us to the rates of corrosion of zine and lead when 
immersed in varying concentrations of different 
morganic salt solutions. The results, they state, are 
found closely to resemble those obtained with iron 
under similar conditions, and the explanation appears 
to be substantially the same. 

Mr. U. Evans thought that the factors mentioned 
on page 5 as being the main influences affecting the 
velocity of corrosion, were quite correct. It was hoped 
that it would be possible in the near future to frame 
4% quantitative equation giving the velocity of corro- 
sion in terms of those and other factors. He thought 
that equation was likely to be considerably more com- 
plicated than the equation which Dr. Friend had 
suggested in a recent paper read before the Chemical 
Society. 

Dr. Guy Bengough said that the paper was of 
great interest to Mr. Stuart and himself, particularly 
as Dr. Friend had reached the conclusion that the 
experimental results obtained in it were satisfactorily 
explained on a colloidal view of corrosion. To some 
extent, such an explanation was possible, but there 
appeared to them to be some rather serious difficulties. 
One of the difficulties in the way of any electro- 
chemical view of corrosion was the shape of the numer- 
ous curves connecting corrosion with salt concentra- 
tions, and the existence of a critical concentration 
which did not occur at the same salt concentration 
as the maximum oxygen solubility. It seemed easier 
to account for those curves on a colloidal hypothesis. 
The work of Adeney and his colleagues on the rate 
of oxygen absorption by salt solutions had introduced 
a new and highly important factor into the case. Dr. 
Friend’s maximum corrosion points occurred close 
to the position which would be expected on an electro- 
chemical hypothesis if Adeney’s data were taken into 
account. So far, all their experience had confirmed 
the view put forward in the sixth report of the 
Corrosion Committee that pits often occurred, owing 
to the local breakdown of scale. Summing up the 
data before them in the paper, they did not think there 
was much, if apy, support for the view that. the 
primary or most important secondary action of 
corrosion was essentially colloidal. Colloidal pheno- 
mena were very important in connection with the 
changes that went on in corrosion products and 
produced scales on metals, but the initial action 
appeared to be essentially electro-chemical. On 
some points they had changed their own views, 
because of (1) Adeney’s experiments; (2) the 
effect of nitrates on corrosion; (3) the explana- 
tion of Dr. Friend’s experiments with high-speed 
water on iron, suggested by Aston’s work; (4) the 
importance of differential aeration as demonstrated 
by Mr. Evans; (5) the work of Ojaka, who showed 
that NaCl or KC] showed a slight positive absorption. 
and should on any colloid hypothesis slightly damp 
down corrosion at inaccessible places, whereas corro- 
sion was in fact increased there; and (6) the possi- 
bility of a scale functioning as a cathode, owing to 
the passage of electrons from the metal. 

Dr. Vernon said that the paper provided the oppor- 
tunity of correlating the important work of Dr: 
Friend and his colleagues with the work which had 
formed the basis of papers recently read before the 
Institute. He suggested, in connection with the 
supposed action in the case of iron, that regard should 
have been paid to the influence of the iron in reducing 
electro-chemical action through anodic polarisation. 
It had been suggested, indeed, that the effects 
attributed by the authors to colloid precipitation were 
in reality due to anodic polarisation. Having regard 
to the extent to which each of those .explanations 
met the recorded facts, however, he thought they 
ought ‘to’ hesitate vonsiderably before rejecting un- 
conditionally the authors’ explanation. , 

Dr. Friend, who replied to fhe discussion, referring 
to Dr. Bengough’s remarks, said that Adeney’s 
results indicated that the rate of solution of a gas in 
water or a salt solution would come up to a maximum, 
and Dr. Bengough pointed out that the explanation 
for the rise in the curve did not now necessarily 
support the colloid theory. The answer to that was 


that it never had done so. Dr. Bengough had referred 
to the action of nitrates on zinc. metal was of 
course very susceptible to the action of nitric acid 
and of nitrates. He personally found an explana- 
tion in the different behaviour of lead and iron in 
nitric acid solution. Mr. Evans suggested that iron 
hydroxide was not an oxygen carrier, and it was not 
necessary to assume that it acted as such in ordinary 
eases of ferrous corrosion, The obvious answer to 
that was that iron hydroxide was an oxygen carrier, 
and that its function was to accelerate corrosion. 

A paper on ‘‘ X-ray Studies of the Copper-Alumi- 
nium Alloys,” by Messrs. E. R. Jette, G. Phragmén, 
and A. F. Westgren, of the Metallographic Institute, 
Stockholm, was presented by the Secretary. An 
abstract follows :— 

X-RAY STUDIES OF Cu-At ALLOYS. 

Tho alloys used for the investigation were made by melting 
together copper and aluminiuin of the usual electrolytic quality. 
Sand crucibles and a carbon resistance furnace were used for 
this purpose. To lower the oxidation the meltings were in some 
eases protected by a layer of soda-glass slag. All the alloys were 

cd pically, to be certain that they were prac- 
tically homogeneous and free from inclusions. The copper 
content was determined in all the alloys, and, wherevac especially 
important, the aluminium content was also established. 

A series of these alloys, slowly cooled from the liquid state, 
was investigated by the powder method. The X-ray apparatus 
—iren anticathode—and the cameras used for taking the powder 

ho’ hs were described at a recent meeting of the Iron and 

teel Institute. a are reprod in the t 
paper, from which it can seen at once that four different 
phases aj in these alloys. 

The Gaal, phase has tetragonal structure, with an axial ratio 
of 0.805. The elementary prism is body centred, and contams 
four molecules of CuAl,. mt in the range 16 to 
25 per cent. aluminium has a cubic lattice. Im the 16 per cent. 
alloy the elemen cube contains about fifty-two atoms, and 
in the 25 per cent. alloy the corresponding number is only forty- 
nine. The solutions within the range are thas formed by a com- 
plex substitution. The curve of the change of density is in 
closest agreement with that obtained by supposing that three 
copper atoms in the lattice are replaced by two aluminium atoms. 
A photograin of a quenched speciwen containing 12.5 per cent. 
aluminium shows lines corresponding to a phase stable only at 
higher temperatures. 

Dr. H. Weiss, who said that Sir William Bragg 
had asked him to express his regret that he could not 
be present, said the usual method of studying alloys 
by X-rays was the so-called powder method. The 
alloys, formed of grains as small as possible, were put, 
in one way or another, in the X-ray beam, and a 
spectrum of diffracted rays was observed. From the 
law of distribution of the lines in the spectrum, one 
arrived at some conclusions as to the nature of the 
crystalline lattice of the grains. That method was 
all right if the sample was a very simple case of lattice 
—for instance, a cube lattice with strong reflections— 
and if it was only necessary to determine whether 
it was a face centred or a body centred cube lattice 
that was being dealt with. Fortunately that had been 
the case for nearly all the metals studied by Hull. 
But, if the lattice was of lower symmetry, the problem 
was practically indeterminate without a previous 
knowledge of the nature and symmetry of the lattice. 
As the sensitiveness of the method for observing the 
spectrum was limited, a few lines were generally 
missed and their omission might change the character 
of the inferences made. For these reasons, X-ray 
workers always tried to get single crystals, from 
which the results were much more precise. The 
question of the study of alloys could be considered 
under two heads :—(1) If they wanted to get a quanti- 
tative knowledge of the nature of the lattices in 
alloys, the powder method could give them the solu- 
tion only in very simple and exceptional cases. They 
had to use single crystals to get a sound result. (2) 
If they only wanted qualitative information—for 
instance, the powder spectrogram of a constituent, 
in order to be able to detect it in alloys in which the 
constituents were too small to be identified under the 
microscope, or information on the orientation or the 
size of the crystals—the powder method was quite 
valuable. It wes the method of future practical and 
technical interest which would be applied to indus- 
trial samples ; but they must not ask from it results 
which it was quite impossible to give. 

Dr. Owen said that the work described in the 
paper was in close agreement with that in which 
he had been concerned. The particular structure 
which he and his colleague assigned to Cu Al, agreed 
very well with the results obtained by Westgren. 

Dr. Rosenhain said that the paper by their Swedish 
colleagues was to be welcomed, all the more so 
because it raised some point of difficulty requiring 
discussion and further research. Of the real import- 
ance of the X-ray examination of these alloys it was 
almost unnecessary to speak at the present stage. 
The results of it were giving an insight into the real 
structure of those alloys in a way quite impossible 
by any other method ; and no one need be in the 
least discouraged because certain discrepancies and 
differences of opinion were found. He desired to 
refer to that section of the paper. which dealt with 
the middle region of the copper aluminium system, 
and also to'emphasise that in a study of these alloy 
systems by X-ray analysis it was extremely necessary 
to combine with the highest. accuracy of physical 
measurement the most.careful metallurgical manipu- 
lation. He ventured to suggest for the consideration 
of the authors and of those who read their paper 
that merely to cool these alloys slowly from fusion 
was not a satisfactory method of preparing materials 
for X-ray examination, particularly wlien dealing 
with complex alloy systems showing numerous trans- 
formations in which solid solutions were formed 











under such conditions that probably they were 
unhomogeneous. The interesting result arrived at 
was that the authors could only account for the 
apparent discrepancy between the density of the 
alloy as determined by the actual measurement of 
the alloy and calculated from X-ray data, by assum- 
ing a very complicated system of substitution of two 
aluminium atoms for copper atoms ; although they 
admitted that they were unable to see how such a 
substitution could be made without destroying 
the symmetry of the lattice. It was obvious, of 
course, from their X-ray data, that the symmetry 
of the lattice had not been destroyed. He thought 
the only answer to a contradiction of that kind was 
that the alloys were not homogeneous and not in 
@ condition of equilibrium, and that what they were 
dealing with was the X-ray spectrum of the pre- 
dominant phase. With regard to the Cu Al lattice 
which Dr. Owen showed, that raised a very inter- 
esting question, He could not go into it at the 
moment fully, but the question with regard to the 
real distinction lay between the solid solution and 
a compound, Dr. Owen suggested—and he thought 
he was right—that the compound must have a 
perfectly uniform structure right through the crystal. 
That was a subject which was at present under 
experimental investigation. He hoped to prepare 
some alloys and then perhaps he would be in a 
position to understand a little more definitely where 
the difference lay between a compound and a solidi 
solution. In any event, the Institute was to be 
congratulated upon having received the paper from 
their Swedish friends, and personally he would be 
very glad if the Institute could get further papers 
not only from them but from other workers in the 
same field—a field which promised to be of ever 
increasing importance to metallurgy. 

Professor Thompson said that the previous afternoon 
Mr. Millington and himself had given an example of 
the effect of the change of symmetry produced by 
mechanical deformation. That, they had stated 
in the paper, they believed to be the explanation 
of some rather remarkable results. Other lattices 
would show the same sort of thing. That fact 
had a large bearing on the whole question of the 
determination of structure by the powder method. 
It was possible that the powder method in a brittle 
material which could break up into small fragmeuts 
without appreciable deformation might be a pe: 
fectly satisfactory method of carrying out the opera 
tion ; but in the case of ductile materials he did not 
think it could be too strongly insisted upon that the 
powder method was open to very serious objection 


indeed. 








SIXTY YEARS AGO. 
In our issue of March 18th, 1864, brief particulars 
and a preliminary discussion were given of the terrible 
disaster which occurred at midnig 


Tr 


at on the previous 
Friday near Sheffield, when, by the bursting of the Brad 
field dam of the Sheffield Waterworks Company, 250 
people lost their lives. The dam was a clay and earth 
work structure, designed by Mr. J. T. Leather, of Leeds, 
the company’s consulting engineer, and carried out by 
Craven, Cockayne and Fountain, of Sheffield. It had 
a length of about 400 yards, a width at the base of some 
170 yards, and a width at the top of 4 yards. In height 
it varied from 90ft. to 100ft. It rested on a puddle 
trench 60ft. deep, and contained a puddle core 1Sit. 
wide at the base and 4ft. wide at the top. The reservoir 
behind the dam impounded some 114 million cubic feet 
of water. It would appear that when the catastrophe 
took place the dam had not been completely finished. 
The disaster occurred by the sudden giving way of « 
portion of the dam measuring 110 yards in length by 
70ft. in depth. The ensuing flood rushing down the 
valley carried trees, houses, people, cattle, and every 
thing: before it. Commenting upon the disaster, we 
wrote that it was enough to cause every member of our 
profession to hang his head with shame. We regarde«! 
it as having been caused primarily by the system o! 
“‘ office and contractor's engineering ’’ which, with the 
vast extension of public works, had largely taken the 
place of ‘‘ that painstaking and conscientious supervision 
which distinguished the practice of Brindley, Telford, 
the elder Rennie, and George Stephenson.” We criticised 
the engineers of the day for their haste, over-confidence 
and desire to carry out great works at a minimum cost, 
and expressed the opinion that by such habits they were 
contributing towards a repetition of the great and dis- 
astrous engineering failures of which the Bradfield catas- 
trophe was the most recent. . In the same issue 
we recorded the death of Richard Roberts. Roberts’ 
name and fame are to-day still too well known to require 
us to summarise here the details of his useful, eventful. 
and in some respects unfortunate career. It is, however, 
interesting to observe that his services to the advance- 
ment of engineering during the period beginning with 
1817, in which year he produced the planing machine. 
and ending only with‘his death, were as frankly recognise«! 
and_as fully appreciated. by-our fathers and grandfather 
as they are modern students of technological history. 
Deprived of the full rewards of his inventiveness—largely 
but perhaps not wholly by ’teason of*his ‘failure to look 
‘after his own worldly iitéreste—he died in poor circum'- 
stances, attended to the"Iast by his only daughter. Tho 
committee which, while he was yet alive, sought to honour 
him and relieve his last years of financial anxiety delayed 
its action too long, but it is pleasing to note that what 
was intended for the father was devoted to the benefit 
of the daughter. 




















Marcu 21, 1924 


THE ENGINEER 





305 











Single-phase Electric Locomotives. 


tux electrification of the Swiss railways, which is 
now in the course of active progress, has involved the 
construction of a number of single-phase locomotives 
for passenger and goods traffic. From time to time 
we have described various engines built by the 
Ocrlikon Company, but other firms have also supplied 
electric locomotives, and~-one of these firms is the 
société Anonyme des Ateliers de Sécheron, of Geneva. 


The frames of these locomotives are composed of 
longitudinal members with solid cross members, on 
which the oil-cooled transformers—as shown in Fig. 1 
~and other parts of the electrical equipment, with 
the exception of the driving motors, are mounted. 
At each extremity of the frame there is a driving cab, 
connected by passages, which give access to the 
motors and other apparatus. The frame of the loco- 
motive. is supported on three points, which are 
situated in the longitudinal axis of the machine. A 
spherical pivot on the motor bogies gives a play of 
25mm. There are also a pivot between the motor axle 


shackles, the compressive stresses being taken by two 
buffers curved at the centre. The traction motors, 
which are mounted on the bogies, transmit their 
power to the driving wheels by means of the well- 
known individual axle drive of the Westinghouse 
type—as shown in Fig. 3. 

A hand brake in each of the two driving cabins 
controls the brake shoes on the corresponding bogie. 
There is also a Westinghouse brake with a double 
control, calculated to give a braking power of 90 per 
cent. of the adhesive weight on the main wheels and 
40 per cent. of the pressure on the Adam axle. Each 




















FIG. 1—TRANSFORMER FOR A 1B1-B1 LOCOMOTIVE 


lhe orders secured by this company include six 1 B | 
B 1 locomotives for the St. Gothard line, fourteen 
|-C—] express locomotives for service on level track, 
and six rail cars for local and light railway service. 
Che mechanical parts for these engines are being con- 
tructedat the Swiss Locomotive Works, at Winterthur, 
whilst the work associated with the rail cars is being 
carried out at the Swiss Wagon Factory at Schlieren. 
\ll the locomotives are being constructed on the 
Westinghouse system, which involves the use of an 
individual axle drive, the Sécheron Company holding 
an exclusive licence for the exploitation of the West- 
inghouse system in Switzerland. 

The 1 B 1—B Lengine illustrated in our Supplement 
nd also in Figs. 6 and 7 and in Figs. 11 and 13 on 
page 310, was put into service in October, 1921. 
Che engines of this type are intended for passenger 
ervice on the single-phase St. Gothard line, which, 
as our readers are aware, works at. 15,000 volts and 
16% cycles per second. They are desighéd to haul 
300-ton trains, exeluding the weight of the locomotive, 
on @ gradient of 2,6 per cent., at a speed of 50 kiloms. 
per hour, and within a period of twenty-four hours 
of these locomotives will cover three return 
journeys from Lucerne to Chiasso, with a stop of 
15 min. at the terminal stations. . They are also 
designed to start a 300-ton train on a gradient of 
2.6 per cent., and to attain a speed of 50 kiloms. per 
hour in @ maximum period of 4 min. The following 
are the leading particulars :— 


one 


Length over buffers 16.24 m 
Total wheel base 13.64 m. 
Diameter of driving wheels 1.61 m 
Diameter of leading wheels 0.93 m. 


Ratio of reduction gearing “ever t,t 

No. of twin motors be we 

Power measured at the rim at a spoed of 54 kiloms. per hour— 
Hourly rating. . see ee 6s) COO = 2400 K.P. 
Continuous rating... ie 4.* 480 = 1920 H.P. 
For 15 mins ... -4.) «+ ++ 1s 4% 720 — 2880 HP. 

‘Lractive effort measured at the wheel rim— 


Hourly rating.. .. 12 tons 
Continuous rating . . 9.6 tons 
For 16 min. 14.4 tons 


Tractive effort at starting 
Total weight of the mechanical parts 
Weight of the electrical ‘parts, in- 
eluding individual axle drive 


_ 19.6 tons 
54.2 tons 


55.8 tons 


lotal weight in service 111 tons 

Loading on the axles in tons 13, 18, 18, 13.5, 18, 
19, 12.5 

\dhesive weight 72 tons 

Maximum speed 76 kiloms. per hour 








and the leading axles of No. 2 bogie, and a spherical 
pivot between the two motor axles on No. 1 bogie, 
while there an roller support between 
the couplings of No. 2 bogie. 

Two elastic supports placed laterally to the right 
of the two spherical pivots take up and limit the 
oscillation about the longitudinal axis. The vibrations 
due to shock or tractive effort are transmitted from one 
bogie to another by an intermediate coupling, specially 
got out for the purpose The bogies on which the 
motors are placed are designed so as to give the largest 


is elastic 

















FIG. 3--PAIR OF DRIVING 


WHEELS 


possible space for the motors and the driving gears 
shown in Figs. 4 and 5. 

From the point of view of access to the motors, 
this arrangement is very advantageous, and in the 
event of a hot bearing, it is possible to remove the 
bearing without taking out the corresponding axle. 
The No. 1 bogie consists of a leading axle, provided 
with -spring supports and two moter axles with 
a quill dnve. No 2 bogie has two motor axles 
and a trailing axle. ._The coupling between the 
two bogies takes the form of a central bar fitted 
with spiral springs, and also with auxiliary bars and 





FIG. 2—TRANSFORMER FOR A 1-C-~1 











LOCOMOTIVE 


motor axle is provided with four brake shoes, and the 
Adam axle with two. The suspension of the brake 
shoes on the Adam axle is made movable, so as to 
take into account the lateral displacement of that 
axle. 

The illustrations—Figs. 1, 4, 6, 9 and 10—show 
the electrical equipment for this locomotive. The 
high-tension gear mounted on the roof of the loco- 
motive—see Fig. 11 on page 310—is arranged in such 
a way that the distance between the two pantographs 
is kept as great as possible, and the design 
such that in high speed running both pantographs 
touch the overhead line. The pantographs 
provided with choke which fixed 
the roof of the connected 
to two hand-operated switches, which are actuated 
fromthe cab. The high-tension current passes through 
the choke coil to the main oil From this 
switch it passes to the leading-in insulator, and then 
through the circuit breaker to the high-tension ter 
minals of the oil transformer. The high-tension 
switch can be closed and opened electro-pneumatically 
from each cab. The manual opening and closing of 
the main circuit brought about by the switch, 
which introduces an ohmic resistance into the circuit, 
that limits the current on clesing to a maximum 
of 150 ampéres, while the tank in which this switch is 
placed itself offers a very high resistance to possible 
explosions. A high-tension maximum current relay 
is mounted on one of the terminals for the purpose of 
closing a contact for energising the interrupter. 


Is 


are 


coils, are on 


locomotive and are 


switch. 


1s 


The variable voltage transformer—-shown in Fig. | 

is of the oil type, with dise windings. The oil tank 
is made of steel plate with a robust base, composed 
of cast steel bolted to the frame of the locomotive. 
A special feature of the transformer is the system of 
cooling. . The cooling air passes between two nests 
of tubes, fixed to the cover of the tank, and these 
nests, which are immersed in the upper part of the oil 
bath, efficiently cool the oil. The high-tension wind- 
ings are provided with eight tappings, to give a 
variable voltage at the motor, and also 800, 1000 
and 1200 volts for train heating. 

The motors are controlled by means of electro- 
pneumatically operated contactors—shown in Fig. 9. 
These are fixed in two batteries at the side of the 
passage, where they can easily be inspected. All the 
contactors and their operating coils are accessible 
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and the blow-out boxes can easily be removed. 
Locking devices are arranged so that the contactors 
can only close in their proper sequence, and to limit 
the amount of breaking current on each contactor 
three reactance windings are provided, so that any 
one contactor cannot deal with more than one- 
quarter of the current taken by the motors. An 
auxiliary transformer is connected in the main motor 
circuit for boosting the voltage in a positive or nega- 
tive direction, and is used for normal running as well 
as braking. By means of this transformer and the 
main transformer—shown in Fig. 1—twenty-eight 


made. The excitation of the motors is then regulated, 


| and the ammeters indicate the amount of the braking 
current. During the braking period the auxiliary | 
shunt poles play an equally important part as the 


main poles. 

All the auxiliary circuits are energised with 220- 
volt single-phase current. Two groups of electrically 
driven fans taking 20 horse-power are controlled 
from each of the driver's cabs. These fans draw air 
from the body of the machine and deliver it to a 
passage under the floor of the locomotive. Each fan 
supplies sufficient air for cooling the transformers, 


|also four other ammeters, which show the current 
| taken by each pair of motors. The control handle 
is situated on the right of the controller, alongside 
the brake levers, and the instruments for recording 
the air pressure and the speed of the train. On a4 
board on the left side of the cab are placed the 
switches for controlling the compressors and fans, and 
also the controller for working the heating con 
tactors. A small board fixed on the lower part of the 
eab carries the switches for controlling the current 
for lighting. 


The high-tension circuit and motor circuits are 














FIG. 4--TWIN ELECTRIC MOTORS 


voltage steps can be obtained with eighteen con- 
tactors, and eight steps on the secondary of the trans- 
former. This gives rapid and smooth starting. Two 
reversing switches serve for altering the electrical 
connections to suit forward and backward running 
and also braking. The reversing switches are con- 
trolled by an electro-magnetic device fitted in each 
of the cabs, but if necessary the switches may also be 
operated by hand. Each reversing switch consists 
of two drums, which are placed at the sides of the 
controller and drum. 

The main motors—see Fig. 4—are series-wound 
machines, with six poles and having compensating 
windings and auxiliary poles with shunts. The two 
armatures of each pair of motors are connected in 
series. Compared with the single-motor arrangement, 
the twin construction is claimed to offer certain 
important advantages. The overall height is 
decreased, thus giving additional space for. the 
other apparatus, which is mounted in the locomotive 
body. If the power had been transmitted by a single 
motor, it would have been necessary to use two 
pinions at opposite ends of the armature, and the 
useful length of the motor would be reduced. More- 
over, the practice of connecting the armatures in 
eries enables the current to be diminished. The 
moment of inertia of the twin motors is very little 
more than that of a single motor. The cooling air 
for the motors passes from the gearing side to the 
commutator, through the stator windings and across 
the air gap. The carcase of the motors is fixed to 
the transverse frame members of the bogies in such 
a manner that the motor can be dismantled in the 
inspection pit in the manner shown in Fig. 7, which, 
however, actually relates to a 1—-C—1 locomotive. 

Between the quill and the axle there is a clearance, 
which allows for the vertical displacement. The 
power of the motors is transmitted by the two pinions 
to a gear wheel, which is solid with the quill, and which 
is coupled to the axle shaft by means of helical springs 

as shown in Fig. 5. This elastic coupling arrange- 
ment between the motors and the driving wheels allows 
for the vertical displacement of the chassis, and also 
forms an elastic coupling through which the power is 
transmitted. 

The locomotive is equipped with an electrical 
braking system, and when it is in use the motors are 
separately excited, the exciting current being regu- 
lated by means of contactors and an auxiliary trans- 
former. The braking current is absorbed by iron 
resistances, which are arranged vertically in cases 
near the side of the oil transformer. Moving shutters, 
operated electro-mechanically and automatically from 
the reversing switch, cause the cooling air to play on 
the resistance coils when tho switch is in the braking 
position. When changing from running to braking, 
the driver simply moves the starting handle to zero, 
and the reversing handle to the braking position, 
when the necessary alterations to the connections are 





both when the engine is hauling the train and under 
braking conditions. 

The compressors which supply the air for the West- 
inghouse brakes and for the electro-pneumatic con- 
trols are of the rotary type, and were made at the 
Swiss Locomotive Factory at Winterthur. They are 
put into operation by means of a special automatic 
regulator, which is controlled directly from each of 
the driver’s cabins. Current for lighting purposes is 
obtained from a converter, which develops @ pressure 
of 45 volts, and it works in conjunction with a battery 
composed of eighteen cells. For heating purposes, 
current at 800, 1000 and 1200 volts is used, and three 





FIG. 5--MOTORS AND GEARING 


protected by circuit breakers. A no-volt relay i- 
| connected to the 220-volt tapping of the main tran- 
former and serves to throw out the main switch it 
there is a momentary interruption of the supply. Thy 
transformer is then re-connected to the line by th. 
| main switch, and there is no risk of arcing. The 
maximum current breakers are prevented from operat 
ing during the time that the braking resistance is in 
use, when the current exceeds the normal working 
current. All the relays are energised when the main 
switch is thrown out. A circuit breaker connected 
to the train-heating system through a pressure trans 
former ensures the opening of the main switch at 

















FIG. 6—-A 1B1-Bi LOCOMOTIVE 


contactors operating the electro-pneumatic controls, 
and arranged in one of the cabins, serve to connect 
the corresponding steps to the secondary of the trans- 
former. The cables, which carry the heating current, 
are connected to terminals at each end of the loco- 
motive, and the contactors prevent incorrect con- 
nections being made. The control of the panto- 
graphs, the high-tension switch and the reversing 
switch is carried out by a controller—as shown in 
Fig. 10. All the levers are interlocked mechanically 
and electrically in order to prevent mistakes. On 
top of the controller there is a high-tension voltmeter, 
an ammeter for recording the total current, and 








WITH BODY LIFTED OFF BOGIES 


times of short circuit. The relays are connected to 
an alarm device, which shows which circuit breaker 
has been tripped, and enables the fault in the circuit 
to be discovered and rectified. The first locomotive 
was delivered on October 20th, 1921. Trials were 
carried out on the line between Berne and Thun 
on the same day, with highly satisfactory results, 
|and the engine has continued to run successfull) 
ever since. . 

Another locomotive built by the same firm is also 
| illustrated in Figs. 12 and 14 0n page 310 and in ou! 
Supplement. This is a 1—C- 1 locomotive, the mecha 
nical parts of which are also being constructed at the 
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Swiss Locomotive Works at Winterthur. From the 
point of view of weight, these locomotives are said to be 
much more advantageous than those of other makes 
which are used on the same’ line, and are more 
economical in operation. The Swiss Railway Autho- 
rities have ordered from the Sécheron Company a 
series of these locomotives with individual axle drives 

In the course of a trial, one of these locomotives 
hauled a train weighing 628 tons on a gradient of 
10 per cent. without the least difficulty. The tractive 
effort, measured at the rims of the wheels, reached 
15,000 kilos., which corresponds to a coefficient of 
udihesion of 27 per cent. 
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FIG. 7—-METHOD OF REMOVING 


It was specified that the locomotive should conform 
with the following conditions : 


Normal speed, in kilometres per Lour 65 
Maximum speed, in kilometres per hour 90 
Maximum weight per running motor 7 tons 


The locomotive had to be capable of hauling a 
train of 480 tons, including the weight of the loco- 
motive on a gradient of 10 per cent., at a speed of 
65 kiloms. per hour, whilst on a 2 per cent. gradient 
a speed of 90 kiloms. had to be attained. It was 
also specified that the engine should be capable of 
hauling a train of 480 tons on a gradient of 10 per 
cent., and attain a speed of 55 kiloms. per hour in 
4 min. The engine had to be capable of making 
three return runs over the section Ville Neuve— 
Brigue (117 kiloms.) in 11} hours, with stops of 
15 min. at the termini, and also to be capable of 
hauling @ train of 480 tons three times over the route 
between Ziirich and St. Galt, a distance of 85 kiloms., 
in 6 hours under the same conditions. The principal 














FIG. 8 -QUILL DRIVE 


dimensions and other particulars are given in the 
following table : 


Length over buffers .. ; 12.26 m 
Total wheel base a , 9.30 m 
Fixed wheel base ‘ . 4.20m 
Diameter of driving whee Is o>. os Bee 
Diameter of leading wheels .. .. 0.93 m 
Ratio of reduction gearing 1:5 


Total weight of locomotive in service 
Weight of mechanical! part, including 
the brake mechanism ae 
Weight of motor gearing and gear- 
box casing . 
Weight of elec trical e -quipment, 
© luding compressor : 36 tons 
Adhesive weight (3 x 18. 5) 55.5 tons 
Power measured at the wheel rim at a speed of 65 kilonis. 
per hour 
Hourly rating. 
Continuous rating . 1700 H.P. 
For 15 min. 2400 H.P. 
Tractive effort measured at the wheel rim, 65 kiloms. per hour 
Hourly iating. ; 8300 kilos 
Continuous rating ; 7100 kilos. 
At starting 15,000 kilos. 
Working voltage 15,000 volts 
Frequency .. 163 cycles per second 
Running speed 
Normal 
Maximum 
Height of ce ntre of gravity “above 
surface of rails 


80 m. tons 
38 tons 


5.5 tons 
in- 


2000 H.P. 


65 kiloms. per hour 
90 kiloms. per hour 


1.6m, 


As shown in Figs. 12 and 14 on page 310, the loco- 
motive is constructed on symmetrical lines, so that 
it may be driven from either end. The longitudinal 
frames are secured by two transverse front members 
and six intermediate members, which also serve to 
support the motors, and the leading and trailing 
wheels are carried in bogies. 

The axle of the centre motor is given a cetrain 
‘amount of lateral play, but apart from that, its con- 
struction is identical with that of the others, so that the 
parts are interchangeable throughout. The driving 
platform of the locomotive on which most of the con- 
trol apparatus is mounted, is rigidly fixed to the 









MOTOR 


chassis, and the platform is so designed that it bridges 
the motors, movable doors being provided to enable 
the motors to be inspected. 

In accordance with the specification, the continuous 
rated power of the transformer—shown in Fig. 2— 
is 1855 kilovolt-ampéres. The installation of a 
transformer in a locomotive with three motor-driven 
axles and a pair of trailing and leading wheels at 
either end presents certain difficulties, for this part 
of the equipment is the heaviest in the locomotive, 
and it becomes difficult to arrange the transformer 
so that an equal load is carried by the three axles. 
The simplest scheme is to place the transformers in 
the centre of the locomotive, but this does not ensure 
easy access. For this reason an unsymmetrical 2~—C—1 


fitted to the 1 B 1—B 1 engine, springs being employed 
to take up shocks. The gear ratio is 1-5. Two fans 
are used for cooling the motors and transformers, the 
capacity of the fans being 200 cubic metres of air per 
minute, One of the fans serves for cooling two 
motors, whilst the other serves for the remaining 
motor and the transformer. After one hour’s opera- 
tion, the final temperature rise of the motors and 
transformer is not more than 15 deg. Cent. The 
current for the lighting cireuits is provided by a 
motor generator, which is combined with a battery 


of accumulators. On the first locomotive of this 

















FIG. 10 CONTROLLER 

series the motor generators were of the usual type, 
but on the later engines a special machine, which is 
lighter, has been employed, and these new motor 
generators were designed and built by the Sécheron 
Company. Besides the motor for the rotary com- 
pressor, there are two other fan motors, which are 
supplied with current from the main transformer at 
a pressure of 220 volts. 

Tests on these locomotives were made on August 
20th, 1922, and were carried out on the Lucerne 
Géschenen section of the line, the measurements 
being taken on a wagon dynamometer belonging to 
the Swiss Federal Railways. The first part of the 
test consisted of three return runs between Lucerne 
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FIG. 9—GROUP OF 


arrangement is often adopted, with a bogie at each 
end and a transformer on top, but with this arrange- 
ment the locomotive becomes too heavy. Another 
method adopted is to make the transformer sufficiently 
narrow to enable it to be placed between the first 
and second axle, an arrangement which does not 
impair accessibility. 

The arrangement of the pantagraphs and switch- 
gear is similar to that on the 1 B 1—B 1 locomotive. 
The transformer is of the oil type, and in order to 
make it fit into the position for which it was designed, 
the builders made it as small as possible, its weight 
being of the order of 11,000 kilos. It is cooled in a 
similar manner to that adopted on the 1B 1-B1 
locomotives, for that method has been found to be 
very simple and effective. For controlling the motors 
eighteen voltage steps are used, with nine secondary 
contactors. The motors are also similar to those 


CONTACTORS 


and Erstfeld, with a train weighing 485 tons, exclu- 
sive of the weight of the locomotive. A final run 
was made from Lucerne to Géschenen with a-reduced 
weight of 210 tons from Erstfeld, because of the 2.6 per 
cent. gradient between this last station and Géschenen. 
The speed attained on the 2.6 per cent. gradient was 
65 kiloms. to 69 kiloms. per hour, the temperature 
of the motors being maintained well below that 
specified. During the time these engines have been 
in service, the advantages claimed for the individual 
drive have been fully substantiated, and no spring 
breakages have occurred. Nine locomotives of this 
type were delivered last year. The satisfactory 
behaviour of the springs is attributable to tho — sy 
in which they are secured to the wheels—see Fig. 

and to the fact that they are adjustable, while their 
concentric arrangement with the axle and cross- 
member prevents them becoming disarranged in 
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service. At starting, the armature can turn about 
20 deg. before the wheels begin to move, and when 
starting on gradients flashing at the commutator 
bars is easily avoided. As the bearing housing for 
the cross shaft are cast integral with the motor, no 
error is possible in the tooth alignment. In six or 
seven hours a faulty motor can be replaced by 
another motor. The external longitudinal frames are 
sO arranged as to enable easy access to be obtained 
to the axle bearings. The excellent results obtained 
with these engines have led the Swiss Railway Autho- 
rities to order six more engines from the Sécheron 
Company, and these locomotives will be identical 
with those already in use. 








Practical Hydraulic Engineering 
Problems. 


In the fourth of his series of lectures arranged by the 
University of London,* Mr. O. C. A. Van Lidth De Jeude, 
on Monday, March 17th, dealt with “‘ Harbour Engineering 
Abroad,” and devoted himself mainly to a consideration 
of the principles i construction and 
vertical construction for Before doing so, 
however, the lecturer spent a little time outlining the 
general principles appertaining to harbour construction. 
No two cases, he said, could be regarded as identical, and 
it was a great mistake to copy an existing scheme slavishly 
in drawing up a design for a new project. He divided 
harbours into three main classes, namely, those which have 
to depend upon imports and exports of merchandise ; 
those which serve such purposes as coeling stations ; and 
thirdly, those of which the main function is to deal with 
passenger traffic. Stress was laid upon the importance of 
considering the hinterland in the neighbourhood of a 
projected harbour works, because the prosperity of the 
hinterland was one of the main factors justifying the 
expense of building a particular harbour. Where the 
prosperity of the harbour depended mainly upon imports 
and exports it was advisable to build the harbour as far 
from the seaboard as possible, because the freights per 
ton-kilometre by sea were much less than those by inland 
navigation and railway, and for that reason it was a dis- 
tinet advantage to have the port, not on the sea coast, but 
as far inland as possible, thus shortening the distance of 
transport of goods to the interior. It would often be most 
advantageous to have one large port to deal with a large 
area, that port being fed from the surrounding districts 
by means of small steamers. Such a scheme came under 
his notice in 1898, when he had recommended the con- 
struction of a harbour on the Dutch island of Curagao, in 
the Caribbean Sea, to deal with the trade of the many 
islands there. Although the prospects were good, the 
Government hesitated to invest the large capital neces- 
sary. Fortunately, some works had been executed since, 
partly by private enterprise and partly by the Govern- 
ment, with the result that the trade of that part had 
developed, and perhaps might ultimately be dealt with 
in accordance with his original ideas. Another considera- 
tion in relation to successful harbour works was railway 
communication with the hinterland, and as an example 
of lack of enterprise in that connection the lecturer referred 
to the Chefu harbour in China, which, he said, lacked 
adequate railway facilities. 

Commenting upon the disadvantages of having ports too 
close together on a particular coast, special reference was 
made to the French Morrocan coast, which the lecturer 
visited last year, and the fear was expressed that the 
ports were there too numerous for them all to be paying 
undertakings. He anticipated that in the future the 
traffic would tend to concentrate at a few of the more 
important places. As in all his previous lectures, Mr. Van 
Lidth De Jeude emphasised the great importance of atten- 
tion being paid to the economic of new harbour 
construction works, and advised t no work of the 
character should be undertaken which did not show every 
prospect of covering, through its receipts, amortisation 
and interest on capital. At the same time the construction 
of harbour works in different ports of the world constituted, 
he said, one of the most di it economic and social 
problems which have to be considered. Before the war 
elaborate statistics had been prepared showing economic 
limits of expenditure upon harbour works generally, but 
the circumstances of the war had so completely over- 
thrown those figures that they were now thoroughly 
unreliable. 

Passing to the technical aspect of his subject, the lee- 
turer dealt with the features of construction of mound and 
vertical breakwaters. He explained in the case of the 
former how the energy of the wave was exhausted gradully 
as it broke upon the sloping side of the mound, and that 
the damage was done upon the face of the mound over a 
considerable distance. On the other hand, in the case of 
vertical breakwaters, elaborate mathematical calculations 
had shown that the greatest point of damage was at water 
level, and that the damage done to the breakwater—in 
other words, the energy of the wave—diminished with the 
depth of water. He referred to the work of a German pro- 
fessor, who had worked out, on a perfect theoretical basis, 
that, taking the depth of a wave at a certain figure and 
dividing it into sixty-four layers, every layer being one- 
sixteenth of the length of the wave, 96 per cent. of the 
total energy in the wave was concentrated in the sixteen 
top layers, so that the lower portions of a wave, from the 
point of view of damage to a breakwater, were relatively 
unimportant. There were many examples which proved 
this conclusion to be correct. 

Coming to the problem of when mound construction 
and when the vertical type of harbour waH should be 
adopted, the lecturer pointed out that it was dangerous to 
use the vertical type in shallow water. That had been 
experienced in Amsterdam, where the foundation of the 
harbour walls had been seriously attacked through the 
shallowness of the water, and the only solution to the 
difficulty had been found to place blocks at an angle against 
the foundation of the vertical wall. That was the only 








See Toe Enarverr, February 29th and March 7th. 


‘| 40-ton individual blocks at a point some distance away 





solution short of demolishing the whole structure. ‘The | Baines’ patent for machinery was extended for four years, 
blocks were chained together in pairs, and as an instance | Townsley’s patents for building operations. were extended 
of the damage which can be caused in gales in places where | for 2} years. The British United Shoe Machinery Com. 
the water is shallow, the lecturer mentioned the fact that | pany’s patents relating to the manufacture of boots and 
@ pair of them so chained together and weighing in all | shoes were extended for two years. Hardinge’s patent for 
80 tons had, on one occasion, been thrown over the | crushing, dividing or disintegrating ores was extended for 
breakwater into the inner harbour, On the other hand, | 4} years, Casmey’s patent for steam generators was 
experience had shown that 3-ton blocks at a depth of 30ft. | extended for four years. Macgregor’s patent for a liquid 


below the water level were not moved at all. 


brake for ships’ rudders was extended for three years. 


In the case of mound constructions, which were the bes! Boult’s patent fer cotton-combing machines was extended 
for shallow waters, it was pointed out that the greatest | for one year from the date of the hearing. These examples 
damage was done between the lines of high and low | are representative of the patents extended. 


water, stones being lifted out of the face of the mound, 
so letting down the surface generally. The best form of 
construction was a first layer of small stones, then a layer 
of medium-sized stones, and finally a top layer of large 





Grant of Patent and Application Matters Relating Thereto. 
An important decision was given by the Law Officer in 


connection with an opposition. The Comptroller appa. 
rently allowed a certain case to bear a particular date, 


stones. It had also been found an osventems to lay the | but. when opposition was formally raised after the patent 
stones bei 


top layer of large stones in rows, the individ 


application had been accepted, he came to a different 


at an angle of about 75 deg., in order to prevent damage | conclusion on the faets amepee ry to him. An appeal! was 
Ai 1 





if by any chance one of the st was disp d through a | lodged, and the Law 
] weak foundation. Herp ged care Nag un gt ped he! ise hi 


construction was that one vertical row of stones would 
slide downwards only, without affecting the st 


cer held that the Comptroller had 
iginal decision, and that the (ate 


- eases were decided in which the Patent ©1i\.. 


Many 
rows, as was the case with construction ; but | took the objection that‘the epplication did not relate). « 
experience had shown that the adhesive force between the manner of new manufacture as required by the Statute of 


of stones sliding. That method had been 


various layers of stones was sufficient to prevent | t 
connection with the harbour works at Colombo, Scheven- 


All the Office decisions “were referred 
dise record with a 


oe tae Officer were apparently confirmed. It ... 
Kaa rn 


i and Chefu. Another method of protecting the of spoken explanatory words on the reverse s:c 
moun = Wxe oon system or plan or selection of what will bo 


mound type of breakwater was to build a projecting abut- 


ment under the water level. Again, to counteract the} played, and not s manner of manufacture. 


scouring effect at the base of mound breakwaters, brush- | 
wood constructions were often used to protect the sandy 
bottom. ; 


‘A process for utilising impure gases for the purpose «/ 
refused, as well as a process of enrich. 
with carbonic acid the atmosphere that envelops plaints 


As an instance of the great importance of careful survey- | Infringement.—This question arises on most patent 
ing, the lecturer referred again to the Chefu harbour works, ‘actions tried in court. In the Marconi case on the patents 


in connection with which a preli scheme to cost | relating to receivers for use in wireless telegraphy, the 
about £300,000, was prepared the belief being that geet * comm seem in one case on the ground that there 
the sea bottom where the works were to be no infringement, and as to the other that the claim 


f rock. When he called in he discovered, by the | required a in the form of a closed cylinder complet ol, 
aid of bor at the be ya Selrocedien ‘loved being used 


aid of borings, that the bottom was not rock, but prin- 
cipally mud, and it was amusing to find one of the members 


the filament, the word “*¢ 


in its sense and not in the sense contended for 


of the board of directors saying that he had lived in China ge pleintifis thet it should mean electrically closed. 


for sixty years and had had always been informed that 
the bottom was rock, and that therefore it must be rock. 
Another example of the difficulties encountered in harbour 
works abroad was the Macao harbour at the entrance to 


defendants did not use a cylinder closed in the 


ordinary sense. The matter is now before the House of 


Novelty.—This is another point that has to be con 


the Canton River, South China. There a scheme was pre- | sidered in almost every patent action. It arose in a peculiar 


pared for dredging a channel which was to be filled with 
rubble to form the foundation for a breakwater; but 


way in one of the tungsten cases in connection with a 
patent, which claimed a body of mechanically worked 


again, through indequate knowledge of the nature of the | tungsten which is ductile at ordinary temperature. One 


bottom, a great deal of extra work was involved. Having 
dredged to a depth of 20ft. as arranged, the first stanes 


of the plaintiffs’ own patents was published prior to the 
patent with this claim, the earlier patent some years ago 


that were dumped into the trench disappeared, and the | being the subject of litigation, in which it was pleaded, 


same happened to more and more stone as it was dumped. 
Then it was proposed to dredge the channel still deeper, 
but as the cost of the necessary quantity of stone for the 


bottom would have been excessive it was decided to use | patent. 


though unsuecessfully, that this patent was valid. The 
patentees now contended that it was insufficient and 
therefore did not detract from the novelty of the later 


The ection was tried in the Scottish Courts, and 


sand, hard clay and gravel supplemented by brushwood | the plaintifis sueceeded. In another case it was held that 


construction. 

Abroad there were often local supplies of stone and rock 
available for making blocks for breakwaters. But where 
such supplies were lacking recourse had to be made to 
concrete or reinforced concrete, but it very often proved 
to be cheaper to make the concrete by hand rather than 
by machinery, on account of the large quantity of cheap 
labour available. The durability of the concrete in sea 
water, however, was a little doubtful, and as the specific 
gravity of masonry was about 20 per cent. more than of 
concrete it was obvious that masonry offered more resist- 
ance to external pressure and force than concrete of the 


& patentee had failed so to limit his claim as to confine it 
to that which was the novelty of the invention. It was 
ordered that his patent should be revoked. 


Official Rulings.—It is the practice of the Comptroller 


to issue certain rulings from time to time, and three were 
given last year. According to one, it was decided that a 
specification which became open to public inspection under 
the provisions which relate to the filing in this country of 
applications based on foreign inventions before the date 
of a later application, was a specification which came within 
the Patent Office search, notwithstanding the fact that i: 
was afterwards allowed as though no foreign application 


same dimensions. Incidentally, the lecturer mentioned | had been made. A ruling was given on the standing of a 
that it was often argued that the mortar used for cementing | limited liability company in special circumstances a« 
blocks of masonry was not sufficient to give the necessary | possible opponents to a patent application. The third 
strength for breakwater construction. Dealing with this | ruling deals with the right of the Comptroller to refuse a 
subject, he said that in connection with the Chefu harbour | patent for an invention which is contrary to law. 


Patented Article.—To represent falsely that an article 


breakwater small blocks of maso were built up into 
as 7 is a patented article is an offence against the Patent Ac'. 


from the harbour, and during transport of the blocks | but proceedings are very rarely taken im connection wit) 


only two broke, and the failure was due to bad workman- 


it. One important case was decided last year. The matt« 


ship. These blocks had been lifted on to the block trucks, | was tried before @ magistrate, as is the and « 
then deposited on the lighter, and finally handled again | case was stated on appeal, the result of w was that th 


when put into position. magistrate’s decision was upheld. The magistrate foun | 
In conclusion, as usual, the lecturer showed a series of as a fact that the main characteristic 


the inventio: 


lantern slides depicting various phases of the work he had | claimed was a perforated meta! plate with its edges turn «| 
dealt with in his lecture. the r , 
contact with the surface on which it rested, whieh 1! 


The final lecture wil! be delivered to-day. 








magistrate found to be the essence of the claim. In tlic 
apparatus, which was said to be a patented article 01 
the basis of this the edges were not turned dow: 
The magistrate t ‘ore entered a conviction. 


Subject Matter.—The basis of practically every patew' 


Patent Cases of 1923. dispute is whether what is claimed covers patentable 


a subject matter, having regard to the prior art. An action 


Durie the past year official reports have been issued 


on a number of interesting cases, some of which are | as having no subject matter. y 
to be invalid as being for an ordinary workshop improv« 


ment or development of a well-known type of surgical 


referred to below under the headings of the main points 


relating to the making of chocolate pastry was dismissed 


Another patent was hel 


considered. 
apparatus. On the other hand, a patent for a tin opener: 


Costs and the Crown.—In an action for the determination 
of a dispute as to the use of a patented invention by the 


was upheld on the ground that it did not constitute only 


Government Disposals Board, the applicants during the | @ mere workshop improvement. 


hearing admitted that the user by the Board had been 
experimental, and abandoned their claim for compensa- 
tion, the only remaining question therefore being as to 
costs. The respondent contended that in such a proceed- 
ing the Court had jurisdiction to award costs to the Crown, 
and that there was an agreement as to costs between the 
parties. It was held that there was not such an agreement 
as alleged, and that the general rule that the Crown neither 
pays nor receives costs was subject to various exceptions. 

Crown Action.—It was held that it is not open to bring 
an action against the Air Council for a declaration that a 
patent is valid where the defendants refused consent to 
the validity of the patent being taken into question in an 
action for breach of contract, because the Air Council is 
to be regarded in the position of the Crown, and not liable 
to be sued in such an action. The Court of Appeal, how- 
ever, varied the order made in the case, and sent the action 


A patent for what is known as a “ silent guide,”’ that is 


a teblet for ascertaining the positions of particular places 
by a system of lights and switches, was upheld. In an 
action against the Government for the infringement of « 
series of patents relating to grenades, some were held to 
cover patentable subject matter, while others were not. 
A patent for diaphragm horns of the type involving fluid 
under pressure was held invalid for want of subject matter. 
but appeal against this decision has been allowed. 
device fay conveying lubricating oil to the erank chamber 
of an internal combustion engine was held to contain 
nothing more than the application of ordinary engineerin: 
knowledge, and therefore not to be patentable. 


\ 








Txe Ministry of Transport has recently made Orders 


back for trial again. 
inte at under the Light Railways Acts of 1896 and 1912 and the 


Extension of Patent Term.—A number of patents were 
extended on the ground of loss due to hostilities: Rushton’s 
patent for a cotton conveyor was not extended. Wohler’s 
patent for primers for explosives formed of lead azide in 
place of mercury fulminate was extended for four years. 





Railways Act. as to the construction by the Corporation 
of light-railways in the Borough of South and for 
reviving the powers granted in 1914 to the North Devon 
and Cornwall Junction Light Railway. 
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Railway Matters. 


Txis session the Union Parliament is being asked to 
make provision for the electrification of the suburban 
lines in the Cape Peninsula, sanctioned by Parliament 
in 1920. It is intended that the work shall be commenced 
torthwith and completed in two years. 


Tue 9.40 a.m, a oe — from Leeds to West 
Hartlepool became ~ Brompton, between 
Northallerton and Middlesbrough, on Monday morning 
last, both lines being blocked. The rear van fell on its 
side, and two rear coaches left the rails. Four- 
een people complained injution. 

SPEAKING at the annual ef the London and 

North-Eastern Railway On the 14th inst., Mr. Whitelaw, 
the chairman, pointed out that the Railways Act specified 
‘ree directions in whieh the companies could spend the 
10 millions allotted te them for compensation. “Capital 
works " was not one of these directions, and that was why 
that company could not spend any of it on electrification. 


Wuat are known as the Widened Lines of the Metro- 
politan Railway are a pair of additional running lines 
between King’s Cross and Moorgate-street which carry 
the Midland and Great Northern trains. They are now 
to be converted for electric @ junction put 
in under the Midland Grand Hotel, St. Pancras, which 
will permit the Metropolitan to use these roads as relief 
lines for its own trains. 

‘Tne American mail recently to hand brings news of the 
death of two men prominent in the American railway 
world. One is Mr. J. E. Fairbanks, the | tary of the 
(American Railway Association, who sucteeded the late 
Mr. W. F. Allen in that office in 1915. The other is Dr. 
P. H. Dudley, consulting engineer to the New York 
Central Railroad and an authority on track work. He was 
over eighty years of age. 

KatLway traffic in South Africa has shown a marked 
improvement duri the current financial year. Up 
to January 26th, 1924, the total earnings from April Ist, 
1923, were £17 Jara bs age is £1,092,575 over 
the estimate for t is proposed to make 
further considerable oe tedpeaiias in ie and fares, especi- 
ally in agricultural ce and such other commodities 
as affect materially the cost of living. 


‘THe resignation is announced of Mr. B. Verschoyle, 
the chief engineer of the Egyptian State Railways. An 
Exchange cable says that the reason for his resignation 
was that the Ministry so hampered him and curtailed his 
powers that he was no longer justified in accepting respon- 
sibility for the safety of passengers or the maintenance 
of the service. While the question of who shall succeed 
him remains in abeyance, it is virtually certain that his 
successor will not be an Englishman, as it is most unlikely 
that any Englishman now in the Egyptian service will 
agree to take the post. 








Tuer Great Western Railway Company expended last 
year on capital account £5535 on three 0-6-0 tank engines, 
£10,185 on eleven 0-4-0 tank engines; £42,087 on ten | 
restaurant cars; £139,520 on 542 covered wagons of | 
from 8 to 12 tons capacity ; £89,493 on 300 cattle trucks ; | 
and £11,046 on forty-two locomotive coal wagons. On ex- 
tensions to the Tregenna Castle Hotel, St. Ives, £11, 038 | 
was spent; £35,156 for labouring-class dwellings; and 
£55,389 on lands and houses for the staff. The expendi- 
ture on capital account for the present year is estimated at 
£2,443,000, of which £825,000 will be on rolling stock and 
£75,000 on manufacturing and repairing works and plant. 


Tue Ministry of Transport’s railway statistics for 
December have just been published by the Stationery 
Office. The commodity statistics dealt with are those 
relating te machines and machinery and certain kinds of 
groceries, paper ahd timber. The number of passenger 
journeys at full fare was 1,154,217 smaller than in Decem- 
ber, 1922, but that at reduced fares was 4,666,651 greater, 
and the net result was an increase of 3.6 per cent. in the 
uumber’of journeys. These were carried with an increase 
of 4.6 per cent. in the passenger train miles and at a loss, 
owing, in part, to the reduction in yr gee of 8 per cent. in 
receipts. The t 2.3 per cent, with 4.1 
per cent. more train miles. The average length of haul 
rose from 50.0 miles to 50.9 miles, and the combination 
of more tonnage and el haul led to an increase of 
4.2 per cent. in in the ton-miles. 


SPEAKING at the recent ianel meeting of the Great 
Western Railway, Viscount Churchill, the chairman, 
made the following important observations. ‘‘ In placing 
orders for stores the company has consistently followed 
the policy of dealing only with British manufecturers, 
but it is useless to ignore the fact that materials of many 
descriptions can be purchased abroad at prices con- 
siderably below those of British manufacturers. 
certain that the shareholders will approve the course 
which has been taken by the board in the interests of 
British trade and to relieve it. Of course, 
what the future may have in store for us no one can tell, 
and I can that to enable us to continue this 
policy the prices by British manufacturers may, 
before long, come down to a My he reasonable level as 
compared with their competitors abroad 

THE report by Major Hall on the colliaion in peexe 
Station on January 9th was 


this case a ial edn Unetee tated peomnqes 
Te Sietieoen, adealel admitted that he pulled the 





coaches. 
wrong signal lever, and accepted the feaponsibility for 
the accident. Major Hall, however, makes the following 
comments :—‘*In a busy box such as this, and with 
movements following one another in quick succession, 
occasional mistakes of the kind are not 

J to the credit of si 

relatively very infrequent, It is a commonly accepted 
principle that when high frequency of traffic, complexity 
of the Isy-out, inadequate view of or opportu for 
observing all movements, or other ial conditions 
exist, some automatic assistance to signalman is 
called for, such as is provided by track-cireuiting, whereby 
the actual presence of a train prevents the incorrect 
lowering of a signal for a following movement. 

Crewe Station is certainly a locality where its installation 


Notes and Memoranda. 





NICKEL-Imon alloys containing more than 30 per cenit. 
nickel and having the arrangement of their crystals 
characteristic of nickel, possess remarkable magnetic 
properties. This series of alloys shows no xe pean’, 
physical or electrical abnormally tend 

are little affected by heat treatment coil ae sO joundly 
affects the magnetic properties. 

Tue British Engineering Standards Association an- 
nounces the publication of the on British standard 
nomenclature for automobile, motor cycle and eycle parts. 
The report covers a wide range of fittings for pedal 
bicycles, tricycles, carrier tricycles, motor eycles. A large 
portion of the report deals with the engine cylinder, 


valves, crank case, timing gear, -connecting-rod, 


carburetter and ignition system of motor cycle engine. 


Some time ago the announcement Was made that 
chromium plating had been diseovered im Sheffield, and 
promised great possibilities, but as there hed been seem- 
ing delay in exploiting it to the full extent, some doubts 
were expressed, according to the Chemical Trade Journal, 


as to aiotoer the process was sound. Now, 
however, a private company has been with a 
capital of £30,000, new works have been and 
extensive plant is to be put down to e the invention 


to the full. Nearly all metals, including aluminium, can 
be plated by the new process, and given the non-rusting 
and non-corroding qualities of stainless iron and steel. 


Dvurixe 1923 the Canadian Department of Mines 
carried out a further systematic survey of Canadian 
resources of natural gas and helium. The results have not 
been too favourable, and the conclusion is arrived at aoe 
it might be possible to extract helium from natural gas 
Southern Alberta— helium content about 0.33 arose. — — 
to an extent of about 15,000,000 cubie feet annually. 
This would supply five or six dirigibles of the present 

*R” class. The cost would be 
than in the United States, where gas of 0.94 per cent. 
helium content is treated. Extended i will 
be necessary before a suitable plant for ——s gas of 
such low helium content could be designed and operated 


on a large seale. 


A Dutcs manufacturer of strawboard was much annoyed 
when the Government ordered that the waste liquor from 
the wood pulp should not be allowed to flow inte the river, 
but should be run into storage tanks for settling and filtra- 
tion. It seemed a bother and expense to the manufacturer, 
but he found that if the tank were inoculated with the 
proper bacteria and kept warm and closed, a gas could be 
collected from it of twice the volume of the liquid. This 
gas contained from 70 to 77 per cent. of methane, the rest 
being carbon dioxide. The methane was run into gas 
holders and used in internal combustion engines for running 
dynamos that furnished light and power for the works, 
and the surplus gas was sold to the local gasworks which 
mixed it with 25 per cent. of coal gas and used it for the 








is advisable.” 


town. 


AT a recent meeting of the Islington Borough Council, 
Alderman Manchester gave, in reply to criticism by Mr. 
King, some interesting information relating to the opera- 
tion of electric vehicles for refuse collection in the borough. 
He stated that the total cost of electrical vehicles, garages, 
&c., was £72,028, and that the loan charges amounted to 
£10,776 2s. 7d. The cost of collection of house refuse per 
ton by electrical vehicles was I4s. 6d., and by horse 
transport 15s. 5d. In 1921 there werecollected 60,000 tons 
of house refuse at a cost of £97,586; im 1922, 61,386 
tons, at a cost of £89,511; and im 1923, 66,760 tons, at a 
cost of £85,622. The Council had nineteen electrical 
vehicles, and there was garage ac¢éommodation for thirty- 
two. If the collection were done by electrical vehicles, 
there would be a saving of 5s. per ton after the loans were 
paid. Should the number of electrical vehicles be not 
increased, it would be necessary to purchase more horses 


—approximately fifty. 
Seay is endea- 
tearing 4 


Tue Underground Electric 
vouring to interest its staff in the 
sumption, both by the trains and other 
is realised that in the production of her equpnest 
of electricity more than 2 lb. of eal are consumed, and 
that something like 800-900 tons of coal are burnt per 
day at the power station. The has various 
educational means for the instruction of Sivas, by the 
use of recording ammeters, wattmeters, coasting recorders, 
&c., and has for some time past exhibited large charts at 
the respective depéts showing the amount of electricity 
consumed. The company is now trying the new idea of 
showing the amount of energy consumed per car mile in 
the weekly traffic circular, which is distributed through- 
out the lines, and it is hoped that the men will make a 
study of the charts. An interesting competition has been 
commenced in which members of the staff are invited to 


write an essay on “ Why the Varies for 
the Different Lines, and How it May be <4 
A PAPER on “ Pyrites as a Cause of taneous Com- 


bustion in Coal Mines * was read by Mr. J. Ivor Graham, 
at a recent meeting of the South Staffordshire and War- 
wickshire Institute of Mining Engineers. Pyrites, or iron 
disulphide, had been viewed with suspicion, he said, for 
the t three centuries concerning the _ it in 
the Soatinttiien of the spontaneous m Fd con 
It was now clear that in sorhe cases the oxidation of coal, 
in others that of pyritic material, whilst in others a mixture 
of coal and pyrites, might be looked upon as a primary 
cause of spontaneous combustion. The lecturer 
by detailing the results of researches, to the 
following points :—(1) That any form of pyrites in a finely 
divided condition would absorb oxygen rapidly from the 
air, with consequent heat production; (2) that in many 
eases of spontaneous combustion pyrites 
ee ae: eee oe the cause of the trouble ; 
and (3) that heatings due to the oxidation of pyrites 
would probably develop more rapidly than those caused 
by the oxidation of coal. At the same time, if it were 
possible to take a census of all underground heatings and 
ascertain the primary cause of each, the majority would, 
he believed, be traced to the oxidation of the carbonaceous 




























































































































Tue adyisability of erecting a stainless steel flagstaff 
90ft. high, to form a war memorial, is being considered 
in Sheffield. 

A wEw ventilating plant will be installed in the Severn 
Tunnel in place of the existing so ey which has been 
in constant operation day and night for the past thirty- 
eight years. 

Tue Newcastle City Council has resolved to promote 
a Bill in Parliament, in conjunction with Gateshead, for 
the construction of a new bridge over the Tyne connecting 
the two towns. 

‘Tae work of breaking up H.M.S. Lion is to be carried 
out on the Tyne, instead of at Blyth, as was originally 

» the Blyth Harbour Commissioners having 
refused to allow the vessel passage up the river At that 


Pca exports of lumber from British Columbia during 

the past seven years have made remarkable advances. 

In 1918, exports totalled  84,000,000ft. ; 1919, 

1 t. ; 1920, 147,000,000ft. ; 1921, 189,000,000ft. ; 
1922, 000,000ft. ; and 1923, 480,000,000it. 


Tae British Broadcasting Company announces that 

official sanetion has been given for the establishment of a 

station at Belfast. The power of the station 

will be 14 kilowatts, and a wave length of 435 m. will be 

used. call sign will be 2BE. The station will be 
opened in three months time. 

A MEETING under the auspices of the National Council 
of Technical Staff Associations will be held in the Milton 
Hall, Deansgate, Manchester, on Friday next, Mareh 28th, 
at 7 Mr. C. H. Wordingham, M.1.E.F. will preside, 

ontiaers. Wie 


R. Hazelton and A. L. Lunn, A 5, and 
pre will speak on the aims of the Council. 


Tue chief ranger for the Province of Alberta has stated 
there was in the province a total area of 60,000 square 
miles of marketable timber, and some 12 million. acres 
of forest reserve. The sawmill material at present avail 
able he estimated at 16,000,000,000 board feet, and 
pulpwood material at 270,000,000 cords. 


To enable the Allerdale Coal Company to get a tipping 
ground for refuse for the next fifty years, the river Derwent 
is to be diverted at Camerton, near Workington, at a 
cost of several thousand pounds. The colliery company 
will drain the coal ana coking plant effluents into the old 
river bed, and thus prevent the pollution of the Derwent. 


AccorpinG to the Bulawayo Chronicle, negotiations are 
understood to be in progress between the Rhodesian and 
Union Governments for the construction by the latter 
of a bridge over the Limpopo. It is expected that such 
a bridge would be designed to carry not merely a road, 
which is the first intention, but also a railway as soon 
as it became possible. 


THE Mines Department report shows that the mineral out - 
put of New South Wales for 1923 is valued at £16,291,416, 
a record for the State, being £1,872,064 above the previous 
highest. Practically all branches show increases, especi 
ally silver, lead and zinc. The coal output amounted to 
10,478,513 tons, valued at £8,607,892, being an increase 
of 1,295,380 tons, of the value of £99,946. 


New coal mining operations on a large scale are, it 
is said, to be begun in Spitsbergen this summer by the 
Netherlands Spitsbergen Company, which, for several 
years past, has been engaged in experimental work at 
Green Harbour. Six hundred men will be employed, 
and new plant, capable of a yearly output of 300,000 
tons, will be installed. 


Tue Association of Electrical Merchants and Exporters 
of Germany is endeavouring to organise into a combina- 
tion all the merchants in wireless apparatus throughout 
} ae: coutitry, and the actual formation of the syndicate 

to take place in connection with the Leipzig 
Fair. Among other matters, the object in view is to 
regulate prices and prevent the placing on the market of 
inferior apparatus and accessories. 


Unrm it is known what measure of financial aid, 
if any, the Government is willing to give to the 
suggested scheme for the improvement of the waterway 
between Birmingham and the sea vid Worcester and the 
Bristol Channel, little progress towards the actual adoption 
of the scheme is likely to be made. Industrialists in 
the Midlands who favour the project are, therefore, 

to learn that immediate steps are to be taken to 
ascertain what assistance will be forthcoming from this 
direction, and are hopeful that the Government depart- 
ments concerned will prepared to receive a suggested 
deputation at an early date. 

On Tuesday, February 26th, at the headquarters of the 
Radio Society of Great Britain, at 53, Victoria-street, 
Lendon, 8.W., a joint meeting between the members of 
the Committees of the Radio Transmitters’ Society and of 
the Transmitting and Relay Section of the Radio Society 
of Great Britain was held. This meeting arose out of the 
resolution recently passed by the members of the Radio 
Transmitters’ Society in general meeting, when the prin- 
ciple of amalgamation with the Transmitting and Relay 
Section was approved. The business done at the meeting 
was of a preliminary nature, the main object being to 
choose the officers and devise the machinery for the carrying 
on jointly of the work which hitherto had been done by the 
two bodies. 


Tae Board of Trade has issued new regulations regard- 
ing navigation lights on British ships. These regulations, 
which are based on the recommendations of the Depart 

mental Committee on Ships’ Lights, will apply to all new 
lights supplied to ships on and after September Ist, 1924, 
and to all ships’ lights on and after September Ist, 1927. 
New standards are laid down, with the object of securing 
that the requirements of the International Collision 
Regulations are fully complied with, and after the dates 
mentioned navigation lanterns will be passed only if they 
are of a type which has been approved by the Board of 
Trade as complying with the new standards, or if it is 
clearly demonstrated that they fulfil the requirements of 





constituents of the coal, 


the Collision Regulations in all respects. 
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MARCH 21, 


The Navy Estimates. 


In the House of Commons on Tuesday the debate 
on the Navy Estimates for the coming financial 
year afforded the Government an opportunity of 
making clear its attitude towards naval defence. 
Taking into consideration the utterances of the 
Prime Minister and other members of his Cabinet 
before they were charged with the grave responsi- 
bility of office, we are bound to say that their 
treatment of this vital problem exhibits a states- 
manlike grasp of realities. As soon as it became 
evident that Labour was to assume the reins of 
government, many people took it for granted that 


1924. 


elo | the fighting services were doomed to undergo a 


process of undiscriminating retrenchment which 
would sap their efficiency and render them power- 
less to perform their functions. So far, at any 
rate, this anticipation has not been fulfilled. While, 
on the one hand, the Army Estimates for 1924-25 
show a reduction of about £7,000,000, and the Navy 
Estimates are down by £2,200,000, as compared 
with expenditure in the current year, a substantial 
increase in the financial provision for air arma- 
ments has been approved. Clearly, therefore, 
our present political rulers appreciate the necessity 
of maintaining adequate defences so long as other 
nations pin their faith to armaments as the last 
resort of diplomacy. 

But when we turn to the Navy Estimates, 
we find them open to criticism on two major 
points: they provide for only a part of the new 
construction which the Admiralty deems essential, 
and they ignore the project of developing Singapore 
into a modern fleet base. The shipbuilding pro- 
gramme adopted by the late Government has been 
grievously mutilated. Instead of the twenty 
vessels it was proposed to Jay down in the new 
fiscal year, no more than seven are authorised, 
viz., five cruisers and two destroyers. Three 
cruisers, three submarines, an aircraft carrier, a 
minelayer, three gunboats, and two depé: ships 
have been dropped, for no reason that appeared 
in the course of the debate. These ships were part 
of a replacement programme drawn up by the 
Admiralty as the minimum required to keep the 
British Navy abreast of foreign progress. No 
attempt is made either by the Prime Minister or 
the Parliamentary Secretary to the Admiralty to 
dispute the figures of relative strength upon which 
this construction plan was based. On the con- 
trary, the statistics as to the present standing of 
our cruiser and auxiliary establishment, given by 
Mr. Ammon on Tuesday, were, if anything, more 
disquieting than those previously furnished by 
Mr. Amery. Of effective ocean-going cruisers, on 
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largely depend in time of war, we possess no more 
than half adozen. ‘ Practically all the remainder,” 
says Mr. Ammon, “ were built during the war for 
work in the North Sea ; eighteen of them have a 
smal] tonnage and low endurance, and are unsuit- 
able for operations on the long ocean trade routes.” 
Furthermore, it is officially admitted that by the 
time the five new cruisers are completed, eleven to 
sixteen of those now in commission will have been 
scrapped or relegated to the reserve. In these 
circumstances it is difficult to appreciate the 
reasons which have led the Government to drap 
three of the proposed cruisers. Our shortage of 
submarines, though less obvious to the general 
public, is well known to the naval student. Sub- 
marines of the deep-sea type have a well-defined 
and most important part to play in the British 
naval strategy of to-morrow, both for defence and 
offence. For example, they constitute an indis- 
pensable element in the protection of commerce, 
to say nothing of their undisputed value for reeon- 
naissance and fleet scouting purposes. While 
large programmes of submarine construction are 
maturing abroad, we have built only one such 
vessel since the war. If the present Government 
is still in office a year or two hence it will find itself 
compelled, by the inexorable march of events, to 
|make good the deficiencies of the current pro- 
gramme by undertaking new construction on a 
seale likely to shock the economists. But mean- 
while we are losing precious time, and our relative 
position ,is-d-vis the other maritime Powers will 
deteriorate accordingly, producing inevitable re- 
actions in the sphere of foreign policy. 

We are glad to see that neither the Prime 
Minister nor Mr. Ammon spoke of the Singapore 
scheme as having been “ abandoned.”” They have 
simply decided not to go on with it, which means 
that the question is left open for fresh consideration 
by those who succeed them. In our view this 
great strategic project will be revived and duly 
carried into execution in the not too distant 
future. The practical arguments in favour of it 
are unassailable. Without docking accommoda- 
tion the British main fleet would be unable to 
operate in war in the Indian Ocean or the Pacific, 
where we have Imperial interests of the first 
magnitude. Supposing some grave emergency 
arose in Eastern or Far Eastern waters, demanding 
the presence of our most powerful fighting ships, 
and the Admiralty refused to send them there— 
as it would be justified in doing—on the ground 
that essential facilities for their maintenance on a 
war footing were not available. It is easy to 
imagine the popular clamour that would make 
itself heard. In the end, the ships would probably 
have to go, and if a great disaster resulted the 
odium would fall on the Admiralty. We could 
wish that the Prime Minister, in announcing this 
very serious decision, had made it plain that the 
Sea Lords were absolved of all responsibility. He 
did imply, however, that their advice, which was 
necessarily confined to the strategical aspect of the 
question, had not been followed. In our judgment 
the Singapore issue has all along been obscured by 
a cloud of irrelevant verbiage. It is perfectly clear 
that some of the critics have not gone to the 
trouble of exploring the elementary facts of the 
case. The Prime Minister did well to remind them 
that Singapore, so far from being a purely com- 
mercial harbour which it is now proposed to adapt 
to naval use, has, in fact, been an important fleet 
base for many years past—ever since 1882. More 
than this, its naval facilities were steadily deve- 
loped up to a comparatively recent date, and but 
for an unforeseen increase in the lateral dimension 
of our capital ships, the docks and other harbour 
works at this Eastern base would even now be 
adequate for all naval requirements. There is 
irony in the reflection that this controversy, which 
has soared into the realm of high policy, and even 
into the rarified atmosphere of idealism, originated 
in the first instance with the fitting of anti-torpedo 
bulges to certain units of the battle fleet. If ouc 
battleships were not fitted with such bulges therr 
would have been no occasion to enlarge the existing 
docks at Singapore, one of which—the King’s 
Dock in Keppel Harbour—was expressly designed 
to accommodate men-of-war of the greatest dimen- 
sions. With a length of 873ft., a width of 100ft., 
and a depth of 34ft., it was accessible to every 
capital ship in the Royal Navy, save only the 
Hood, previous to the addition of bulges to the 
“ Royal Sovereign ” class ; but this improvement, 
by adding some I4ft. to the original beam of the 
ships, has rendered the King’s Dock useless for 
the purpose for which it was built. The dock 
might, perhaps, have been enlarged, or, alter- 
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have been sent out to Singapore. In either case 
it is doubtful whether any serious criticism would 
have been encountered. We hear much of the 
uses of advertisement, but the unfortunate decision 
in regard to Singapore seems to be largely the 
result of uninstructed publicity. We look forward 
with confidence to its reversal at a future 
date, when the peculiar strategic value of this 
Eastern base is better understood, and when, 
above all, the Dominions have been able to press 
home the arguments which lead them to regard the 
development of Singapore as a measure that is 
indispensable to their security. Turning to other 
features in the Estimates, it is satisfactory to find 
that we are getting back to the one- Power standard 
in naval personnel. Provision is made for a total 
of 100,500 officers, men, and boys, involving an 
addition of 1000. This will still leave the Navy 
short by two or three thousand of the number 
required to man its effective ships, including the 
new battleships and cruisers. To achieve parity 
with the United States it would be necessary to 
make a much larger addition to the establishment ; 
but it must be borne in mind that a far greater 
proportion of our personnel consists of long-service 
men, and, further, that the Royal Marines form a 
body trained for service on board ship—a duty 
for which only a small proportion of the United 
States Marine Corps is available. 

A general survey of the present naval 
position justifies the conclusion that the British 
Fleet, in man power and in material, is 
strong enough to cope with any emergency likely 
to occur within the discernible future. It is 
the task of the Cabinet Committee, recently 
appointed by the Government, to consider the 
question of replacing worn-out and obsolete units 
of the Fleet, and provided the Government adopts 
the recommendations of this body a steady, if 
limited, volume of new construction should be 
assured. A further momentous question concerns 
the building up of oil fuel reserves at home and 
oversea ports, without which the Fleet would 
suffer from restricted mobility and be incapable 
of defending the interests of the Empire in distant 
waters. The Navy is now absolutely committed 
to oil fuel, its only coal-burning vessels being a few 
of the older battleships and certain auxiliaries. 
A generation since our Fleet enjoyed, in war no 
less than in peace, a freedom of movement denied 
to the ships of other navies. It was the result 
of the far-sighted policy which had established 
fortified coaling stations along the great sea high- 
ways. It is the task of our modern administrators 
to create a similar chain of oil fuel bases, and to 
see that they are properly defended. Money spent 
in that way may not produce such a spectacular 
return as new ships, but it is no less a sound 
investment from the point of view of national and 
Imperial defence. 


Locomotive Boilers. 


Tr is generally admitted that the most important 
part of the steam locomotive is its boiler. From 
many points of view, it claims the close and studied 
attention of the designer in the first place, and 
when in service it is the chief anxiety of those who 
are responsible for the efficient service of the loco- 
motive in the performance of its duties. In general, 
the boiler has changed but little since the Rainhill 
trials, for whilst efforts have been made from time 
to time to find some other type of construction for 
locomotive requirements, none seem to have met 
with any real success ; and the familiar form of the 
multi-tubular type with its internal fire-box still 
holds the field, and for all we can see, seems likely 
to do so for many a day to come. Yet, whilst 
the boiler has changed so little in eighty years or 
more, it is only during quite recent times that we 
have had any real, or may we better say, detailed 
knowledge of the methods by which its related parts 
perform their several duties. 

In the matter of evaporation, the locomotive 
type boiler stands perhaps second to none, and 
the articles on “‘ Locomotive Boiler Performance ” 
which have recently appeared in our pages will 
probably have been read with some little surprise 
by those unfamiliar with its characteristics in this 
respect. In our study of the performance of the 
two boilers which formed the basis of the articles 
to which we have referred, one of the characteristics 
most strikingly brought into prominence is the close 
relation existing between the various functions 
which contribute to the performance of the boiler 
and superheater as complete units. It is, for 
instance, of great interest to note how faithfully 
any increase in the draught is reflected by the rate 
of evaporation ; the two advance hand in hand, as 








it were, until the time arrives when firing fuel no 
longer produces the additional luminous flame 
and gas from which the respective heating surfaces 
gather the heat, that of the fire-box by radiation 
and partly by convection and that of the tubes by 
convection only, for transfer to the water on their 
opposite surfaces. Another interesting fact bears 
on the subject of fire-hox and smoke-box tempera- 
tures. These are seen to reach high figures at the 
very lowest rates of firing, and we can apparently 
say that throughout the range of evaporations 
realised, the temperatures vary, figuratively 
apeaking. hardly at all. Of course, there is a 
change ; but an increase of no more than some 
300 deg. was shown in the case of one of the boilers, 
whilst for the other the increase amounted to only 
about 100 deg. Fah. The smoke-box or terminal 
temperatures follow those indicated in the fire-box, 
and no matter how much fuel we may fire, the 
temperature differences remain the same. A given 
amount of heating surface will evidently maintain 
a given temperature difference, no matter how much 
fuel is fired, and a given heating surface will take 
up from each unit quantity of gas a certain amount 
of heat. The more fuel fired, the greater becomes 
the quantity of available gases, and the greater, in 
consequence, is the evaporation. But as the rate 
of firing increases each successive scoopful of 
coal provides a steadily diminishing quantity of 
heat for transfer across the heating surfaces. The 
combustion process gradually loses in efficiency, 
and this state of affairs exists throughout the entire 
range of boiler performance ; even at so low a rate 
of firing as 30 Ib. of coal per square foot of grate, 
the efficiency is only 82 per cent., and at 120 lb.— 
a not uncommon rate of firing—only 58 per cent. 
may be realised. We are here quoting from the 
tests made with the large “ Pacific ” type boiler. 
For the “Atlantic’’ locomotive, having the 
smaller heating surfaces, the efficiencies are corre- 
spondingly lower. It is these relatively low evapo- 
rative efficiencies which attract the attention of 
locomotive engineers, From the observations we 
have made, it is evident that the fire-box is the 
main source of our troubles. If we can effectually 
burn the fuel, we can rely on the heating surfaces 
to effect the heat transfer, and by increasing the 
area of the evaporative surfaces we can improve 
the boiler performance to a degree proportional 
to the decrease in the temperature of the terminal 
gases. The superheater used has apparently some 
influence in this respect. With the usual Schmidt 


‘type, housed in a comparatively small number of 


flue tubes arranged in the upper part of the boiler, 
we lose approximately 25 per cent. of the possible 
evaporative surface for a given size of boiler. This 
loss affects the evaporative performance, not. per- 
haps very seriously, but still there is a loss, 
whilst it is probably true that when superheating 
was first introduced the loss, though known, was 
then of small importance compared with the gains 
obtained in economy and power, it may easily be 
that in the near future a differently arranged flue 
tube superheater will be commonly used. Such an 
arrangement already exists, and is receiving prac- 
tical attention on the Pennsylvania system. The 
elements of the superheater are arranged in a 
larger number of flue tubes than are ordinarily 
employed, and of moderate diameter, the result 
being that for a given boiler the water-heating 
surfaces are increased, and an improved evapora- 
tive performance is secured. 

For its size, the modern locomotive boiler is un- 
doubtedly extremely powerful, and whilst the 
two boilers to which we have made reference are 
both much larger than any we have on any of our 
railways, they, in efficiency and in evaporative 
rates, give very similar results, we believe, to those 
in use here. Equivalent evaporations of as much 
as 17 Ib. per square foot of heating surface—boiler 
and superheater combined—-mean an actual evapo- 
ration of 12.51b., and, in turn, 0.73 indicated 
horse-power for each square foot of heating surface. 
High power-output per unit of weight is the aim of 
locomotive designers, but whilst we recognise the 
fact that the study of its performances plainly 
indicates that the boiler is capable of improvement 
and that large heating surfaces and an ample grate 
area are the main essentials, we, at the same time, 
realise that increased size, so necessary if material 
gains are to be obtained, means greater weights 
and raises other difficulties, owing to our restricted 
loading gauge. From the point of view ot econo- 
mical steaming, large boiler capacity relatively to 
the power required is an advantage very generally 
appreciated, and so long as power requirements are 
relatively low, it is generally easy eneugh to take 
advantage of fitting, what we may term an “ over- 
size boiler,’ and obtain a greater or less increase 





in the water rate per pound of fuel fired. Un. 
fortunately, as the power of locomotives is con. 
tinually on the increase, oversize boilers become, 
for reasons stated, an entirely impracticable solv. 
tion, and we must look elsewhere for means whereby 
the economic performance of the locomotive boiler 
may be improved. 





Chemical Specifications for Iron 


and Steel. 


Ow March 3rd Mr. C. H. Ridsdale read a paper at a 
joint meeting at Middlesbrough of the Cleveland Institu. 
tion of Engineers, the Newcastle Section of the Society 
of Chemical Industry, and the Institute of Chemistry. 
It was entitled “Engineers and the Interpretation of 
Chemical Specifications for lron and Steel in relation to 
Analytical Accuracy.” In the course of it Mr. Ridsdale 
said :— 

Engineers looked to the chemist to tell them whether 
or not materials came within specified analytical limits. 
The maker, of course, wanted to work to the specification. 
He did not wish, after the material was made, to have it 
rejected ; so he looked to the engineer, not only to tell 
him exactly what he wanted, but to give him means {or 
making sure as he proceeded with manufacture that he 
was doing this. The engineer gave him exact drawings, 
gauges, templates, measurments, &c., for section or length 
as well as the weight—all had definite standard values, 
and definite allowances were made for variation from them 
—so he could know with certainty before submitting a 
batch whether his material was right in those respects. 
For composition, however, he had nothing definite to yo 
upon. All that was given him, and he had to work to, 
was a figure on paper that had no éxact meaning. ts 
value was determined arbitrarily after the steel had been 
made by analytical operations, subject to ever-varying 
personal and other factors, so that another test of the same 
sample might yield a different result. So, although the 
maker's own chemist might find the material right, he 
could never be sure it would not be rejected. It was only 
because this state of affairs had existed from the first that 
the absurdity of it was not obvious. 

It might be replied that the differences of the buyers, 
makers, or the reference chemist from absolute accuracy 
were so slight as to be of no importance. That might be 
true as far as the acttial effect on the pro ies of the 
material was concerned, but such small differences near 
the border line—quite within the range of working of goo 
chemiste—might be enough to cause rejection o! it. 
Analytical ¢hemistry was able to determine compositio: 
with considerable accuracy, and owing to that fact and 
to the extremely small quantities dealt with, Prine by 
it was set to a very high degree of exactitude. If chemists 
had not been able to test so accurately, specifications 
would not have been so stringent. 

For the same reason, exaggerated im ce was apt 
to be attributed, both to the influence of small quantities 
of impurities and to trifling differences in results. No 
allowance, however, was officially recognised for differences 
which analysts usually gave in practice, which were distinct 
from differences arising during manufacture and recognised 
as inevitable. 

If, instead of the maker having to work to and be judged 
by an unfixed and unascertainable—by him—value, the 
composition figure was specified in terms of a definite 
standardised sample, the values of which had already been 
determined, how much more satisfactory for all con. 
cerned! That sample would be tested side by side with 
the sample of steel made, and by its agreement with or 
divergence from that ac standard figure, 
would at once reveal whether or not the working and 
results of both were correct. It was difficult to under- 
stand why engineers did not yet in specifications refer 
their figures to such a standard now that a good range 
was available, and why makers did not insist on it. In 
the preparation of standard analysed samples, important 
factors which tended to differences between chemists in 
ordinary work were removed, and there was direct prooi 
that these measures were effective. 

Chemists were men of status, using what they regarded 
as the most reliable methods with the greatest care. Yet 
whenever a large number—ten to twenty—tested the 
same sample, the final carefully considered results had 
shown an appreciable variation. In these circumstances. 
the question arose: Was there justification for regarding 
any result by one or even two or three chemists as righ'. 
except to within a similar range of variation ? If such « 
doubt could exist, was it reasonable that material shoul! 
be rejected solely for wrong composition, when the varia 
tion from the figure specified did not exceed that by whic! 
the reference or any chemist might be in error ? 

One way of dealing with the matter seemed to be for 
chemists not to report to the third decimal place ; at an) 
rate, by less than 0.005 per cent. at atime. If, however. 
the present custom of reporting—to the third decimal 
point—-was to be continued, would it not seem to be impers- 
tive to allow reasonable tolerances ? And was it not for 
chemists, rather than engineers or commercial men, to 
define what a given figure meant, and how closely it oug!t 
to be interpreted ? 





In the Miscellanea column of our issue of the 14th 
inst. we quoted Viscount Churchill as to the prices charged 
by British manufacturers. The following is what Mr. 
Whitelaw said on the same subject at the London and 
North-Eastern meeting:—‘‘Our company is deeply 
interested in the prosperity of the iron and steel trades oi 
the North of England, the Midlands, Lincolnshire and 
Scotland, but there must be a liniit to the price we can 
afford to pay over the continental price in order to assist 
in restoring p ity to the home trade, and we shal! have 
to continue to give the most anxious consideration to this 
difficult and involved question. We have felt ourselves 
compelled during the last few weeks to place an order for 
wheels and axles on the Continent, as the lowest British 
price was 70 per cent. higher than the continental price.” 
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Obituary. 


DR. W. H. MAW. 


Ir is with more than the usual regret that accom- 
panies the passing of eminent engineers that we have 
to record the death of Dr. W. H. Maw, one of the 
founders, and up to the last one of the editors, of 
Engineering. He died at his home in Addison-road 
at an early hour on Wednesday morning, after a 
very brief illness, for he was in his office on Monday 
Jast. 

There was probably no engineer in London who 
was more widely known and more generally respected. 
He was born in 1838, and ever since the establishment 
of Engineering in 1866 he had been associated with 
engineers and scientists, frequently in positions of 
the highest eminence ; he had thus been before the 
engineering public for nearly sixty years, and was 
known by everyone. But he owed the respect and 
affection which he enjoyed to more than mere length 
of service, for he had a personality which affected 
all with whom he came in contact. He was consistently 
cheerful and exhibited to the last a degree of vitality 
which was the envy of much younger men. His 
energy was inexhaustible, and at an age when most 
men are devoting themselves to 
leisure, he not only undertook 
such heavy duties as the presi- 
dency of the Institutions of Mech- 
anical and Civil Engineers and of 
the Royal Astronomical Society, 
in succession, but served on 
many committees and carried on 
his editorial and scientific work. 

He was born, as we have said, in 
1838—to be precise, on December 
6éth—at Searborough. He received 
a private education and at what in 
those days was the common practice, 
became an apprentice to engineer- 
ing when he was barely sixteen. 
The locomotive works at Stratford 
were then the property of the 
Eastern Counties Railway, and 
there, urfder John Gooch, young 
Maw began his engineering training. 
His advance was rapid, for in less 
than five years he was appointed 
chief draughtsman in the locomo- 
tive department. and soon after- 
wards was engaged on the private 
staff of Mr. Robert Sinclair, who 
had succeeded Gooch. It was 

owing to this early connection 
with locomotives that Dr. Maw 
retained his interest in railway 
engineering, and it was whilst 
working at Stratford that he came 
across that remarkable individual 
Zerah Colburn, who was engaged 
upon lis book on locomotives 
and invited Maw to write the sec- 
tion on val: e gears for him. About 
this time ) aw was introduced to 
Henry Besserver. Zerah Colburn, 
who had for some years been 
editor of Tor ENGINEER, proposed 
that he and Maw should start 
another paper, and with the help 
of Bessemer and James Dredge 
Engineering was established in 
1866. Colburn remained with it 
till 1870, when James Dredge 
became joint editor with Maw. Of 
the success of that paper we need 
not speak ; it is patent to all, but 
it is impossible to over-estimate 
what it owed to the vigour, memory, and ceaseless 
exertions of its chief editor and to the high standard 
upon which he from the first insisted. 

As an indication of his energy we may recall that, 
besides the heavy duties of editing, he carried on for 
many years a consulting practice, and was responsible 
for the lay-out of the printing works of the Daily 
Telegraph, the Standard, the Field, the Queen, 
and others of lesser importance. He wrote, moreover, 
many addresses and papers for learned societies, and 
was joint author of several standard works. He was 
one of the founders in 1859 of the Civil and Mechanical 
Engineers’ Society, and subsequently filled the presi- 
dential chair. In 1873 he was elected a member of 
the Institution of Mechanical Engineers, and devoted 
himself from the first to its interests. In 1890 he 
joined the Council and in 1901 became president, 
and at the time of his death stil] retained office as 
& past-president, having thus been officially associated 
with the direction of that great Institution for over 
thirty-three years. He was not only a very familiar 
and popular figure at all its general meetings and 
entertainments, but was a member of several of its 
most important committees and chairman of some. 

It was not till many years after he had joined the 
“ Mechanicals ” that he became a member of the 
“ Civils,” but seven years after his election, which 
took place in 1896, he was invited by the Council to 
deliver the James Forrest Lecture and to outline the 
series of lectures on “Unsolved Problems of 


Engineering,” which followed.. In 1911 he was 
elected member of Council and was President in 1922, 
delivering in person, in spite of his great age, a 
remarkable presidential address. We have not the 
space to deal in detail with the other engineering 


institutions for which he worked, but mention must be | 
made of his close connection with the National | 


Physical Laboratory, on the executive committee of 
which he served from 1905 onwards, and with the 
British Engineering Standards Association, to the 
meetings of which he devoted much time. 

We have already alluded to his work in the astro- 
nomical field, and a word or two must be said on that 
subject. 
astronomer, and had two observatories, one in his house 
at Kensington and the other at Outwood, Surrey, 
his country home. He joined the Royal Astronomical 
Society in 1888, and in 1905-6 held the position of 
president. His literary work in astronomy was not 
inconsiderable, and two important addresses appear 


under his name. In 1890, with the object of encourag- | 


ing amateurs, he took part in the foundation of the 
British Astronomical Association, of which he held 
office as president from 1899 to 1901 and was for 
many years treasurer. 

Besides the varied activities we have already 
touched upon, Dr. Maw took an active interest in 
education, and was a member of the Board of Studies 
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of the University of London. The University of 
Glasgow conferred upon him the degree of Doctor of 
Laws in 1909. 

This necessarily brief review of the activities of the 
subject of this memoir may serve to give a faint idea 
of the surprising amount of work successfully under- 
taken by a truly remarkable man. He was one of 
those who are gifted by nature with an inexhaustible 
store of energy and an insatiable love of work. Up 
to the last, even when with old age beginning to tell 
in Some degree and the duties of the presidency of the 
Institution of Civil Engineers weighing heavily upon 
him, he continued to work unremittingly at Bedford- 
street, attended to the correspondence of Hngineering 
with unabated zeal, and frequently insisted upon 
taking home for his evening recreation work that 
could not be accomplished in the day. Few men have 
to their record no less than sixty-seven years of active 
participation in the development of engineering and 
science, and there are fewer indeed who,could claim 
to be associated in high capacities with so many great 
institutions and to have served their profession on so 
many important bodies. To have done all that Dr. 
Maw did and to have kept unstrained through all, and 
in despite of inevitable difference of opinion, friend- 
ships which he made with all manner of men, 
bespeaks a personality of which British engineers 
may justifiably be proud. 








He was far more than a mere amateur | 


Literature. 


Silica in Canada: Its Occurrence, Exploitation and 
| Uses. Part 1, Eastern Canada. By L. Heser 
Coz. Ottawa: Government Printing Bureau. 
1923. 


Tus is a publication of the Mines Branch of the 
Canadian Department of Mines, and is an interesting 
and important contribution to the economic geology 
of the country, touching, as it does, on all aspects of 
the topic under discussion, and including maps and 
photographs of deposits now being worked. A decade 
| ago such a volume would have been an eye-opener to 
| the British geologist, mining engineer or capitalist, but 
| the advent of the Great War, with its curtailment of 
| 
| 


the imports of various minerals, led to our Geological 
Survey developing on lines long previously followed 
by the Surveys of America and many of our oversea 
| Dominions, the result being the issue of several 
** Special Reports on the Mineral Resources of Great 
| Britain” among the memoirs of the Survey. Some 
| of these, it must be confessed, were rather hurriedly 
compiled, and have been improved upon in new addi- 
| tions to form handbooks of great utility. The fact 
| remains, however, that they are the work of the 
Geological Survey alone, while 
the volume under discussion is 
produced by the Mines Depart- 
ment, withthe help of the Memoirs 
of the Canadian Geological Sur- 
vey, and it is to this difference 
in authorship, we think, that the 
wider outlook and fuller com- 
mercial treatment of the subject 
is due. 

An important point in regard 
to researches in economic geology 
is the ownership of the minerals, 
it being one thing to spend public 
money on prospecting Crown or 
unappropriated land in view of its 
future sale or rental, and another 
to spend such money on lands in 
private ownership, where dis 
eoveries mean royalties to the 
owner without any expense or 
risk. Space, however, does not 
permit of further comparison 
between the surveys in economic 
geology carried out in the last 
few years in Canada and Great 
Britain, and we shall only say 
that those who were interested in 
Professor Boswell’s publication 
on “Silica Sauds in Great 
Britain *’ will not fail to derive 
much information of importance 
from the volume under notice, as 
much of the matter applies to 
silica deposits generally, and not 
specifically to those of Eastern 
Canada. 

It is somewhat surprising to 
learn from the introductory para- 
graphs of the report that about 
two-thirds of the silica used in 
Canada is imported, seeing that so 
much of the crust of the earth is 
composed of siliceous rocks. We 
are not acquainted with the silica 
position generally in the United 
States; yet that large territory 
has, we believe, no flints on its 
seaboard, and does a large business 
with the gathering ground at 
Dieppe. Some very trite remarks 
are made as to the difficulties 
facing Canada in supplying her own needs. Even 
now that several promising sources of production 
of silica for various purposes have been discovered, 
there still remains the difficulty of getting 
the capitalist interested. Like the average mining 
engineer, he does not know much about silica 
and its varied applications in industry, and he prefers 
to stick to old friends like gold, silver and copper. 
It is the same in London, when an alluring proposition 
for the mining of some earthy deposit at the other 
end of the world reaches the stage of circulation in a 
private and confidential prospectus. The public 
want something they can visualise, and fight shy of 
unfamiliar names. But is it necessary, in such cases 
as silica deposits suitable for the bulk raw material 
of certain industries, for an appeal to be made to the 
outside capitalist or investor ? A better plan would 
be for large consumers either severally or jointly to 
work the deposits for their own use. This is the pro- 
cedure in the case of several industries in England, 
in some cases the factory being situated on the silica 
deposit, while in other cases the silica has to be 
transported many miles. It is rightly pointed out 
that silica in all its forms brings comparatively low 
prices, and that, to work a deposit of low-priced 
material economically, a large tonnage has to be 
produced, and the requirements of the various markets 
studied. As it is doubtful if any particular deposit 
can satisfy the requirements of more than a few 
potential purchasers-—so divergent in their character 
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are these requirements— it is clear that the exploita- 
tion of a silica undertaking by the general capitalist 
or investor requires careful consideration, and all the 
more when, as in the case of Canada, users have no 
difficulty in satisfying their varied requirements from 


is more than double that of the whole of the rest 
of the world. In 1920 the most reliable estimate 
placed their underground reserves at 6,500,000,000 
barrels, but, owing to recent developments, this 
is probably an under-estimate. Seven years ago 


imported material, carried, maybe, in some cases as | the yearly production passed 300,000,000 barrels, 


ballast, anc in other cases at low rates. 

The present report deals with silica sands, sand- 
stones, quartz and quartzites, and does not touch on 
sands for brickmaking, building, moulding, &c. The 
localities where silica oceurs in bulk in one of the four 
forms mentioned have been prospected, and samples 
analysed for the guidance of those who feel disposed 
to go further into the matter. It is noticeable that 
there are extensive deposits of quartzite available 
of a sufficient degree of purity to enable their use as 
a source of silica, and quartzite, a compact meta- 
morphic sandstone, is the material used by the 
Algoma Steel Corporation at Sault Ste Marie, Ont., 
for making silica bricks, mainly for use in its own 
metallurgical processes, This appears to be the only 
silica brick factory in Canada so far. It is men- 
tioned that no material ef the same composition as 
our coal measure ganister is found in Canada, and 
therefore the use of a hinding material in making 
siliea bricks is obligatory. Flint and chert have only 
a brief reference as forms of silica, and there is no 
mention of their oceurrence in the district under 
notice ; therefore, the tests which have been made of 
Canadian silicas in comparison with English potter's 
flint for use in white pottery bodies are of considerable 
importance. ‘These tests proved that certain silica 
deposits are sufficiently free from iron and other im- 
purities to give equally good results with the British 
material. The best British material, we may say 
parenthetically, is produced by wet grinding of 
unported French flints after calcination. 

Mention is made of the fact that though about 
120,000 dollars’ worth of sodium silicate or water 
glass is consumed annually in Canada, not a pound is 
made inthe Dominion. Insome notes on the processes 
of manufacture of this chemical, it is stated that the 
silica is preferred in the form of pure diatomaceous 
earth, or as a finely powdered flint quartz, &c., and 
should be as pure as possible. With regard to this 
statement, we may say that the raw material used 
by the large British makers is Belgian sand, which, 
owing to its whiteness, general purity and low cost, 
finds its way into so many markets, including, no 
doubt, the Canadian. Comparatively recent applica- 
tions of silica are found in the manufacture of ferro- 
silicon, and in the paint trade, where-the modern 
floated silica is now classed as a standard pigment, 
especially in paints made up for use on material 
containing moisture, as the silica is said to allow the 
moisture to pass through the pores of the paint film, 
while at the same time it is impervious to external 
dampness. 

The subject matter of Chapter VI.—the concluding 
chapter—referring to the proving and operating of 
silica deposits, will be found of general interest. That 
useful adage festina lente was doubtless in the author’s 
mind when he wrote the lines counselling the pros- 
pector to examine details of all sorts before recom- 
mending the opening up of a silica deposit on com- 
mercial lines. The advice given as to such initial 
procedure is excellent, and calls for little by way of 
comment or elaboration, even were the space avail- 
able. Although several industries employ silica crude 
as it is quarried, in many cases the material has to be 
put through a number of milling operations to fit 
it for commercial use. These processes consist of 
coarse and fine crushing, screening, washing, drying, 
pulverising, bolting and air or water floating. For 
coarse crushing, the jaw crusher of the Blake type is 
cormmonly used, while for fine grinding the chaser 
mill, or edge runner as we call it, is ordinarily em- 
ployed, though the grinding and washing pan made 
by the Stevenson Company, Wellsville, Ohio, has 
its adherents. For washring the silica sands, the Dupiex 
log washer of the last-named company, with two 
washing screws in each tank, appears to give quite 
satisfactory results, and the same may be said of the 
log washer made by the Lewiston Foundry and 
Machine Company, Lewiston, Pa. The illustrations 
of these machines, as also of the steam drier of the 
last-mentioned company end of the direct heat drier of 
F. D. Cummer and Co., Cleveland, Ohio, tend to 
supplement in a useful manner the general interest 
of this chapter and of the volume as an important 
addition to the somewhat scanty literature of silica 
deposits. 

A word or two with regard to diatomaceous earth 
will exhaust our space. We believe it to be the case 
that the discoveries made in recent years of lacustrine 
deposits in Nova Scotia and New Brunswick have 
put Canada easily ahead of old-time producers, such 
as Germany and Sweden, to say nothing of Ireland. 
There is no doubt that Canada possesses big reserves 
of the material, judging by the details given in the 
book, but apparently the commercial exploitation is 
hampered by limited markets, though the number of 
its industrial applications is being continually 
added to. = 


American Petroleum Refining. By H. 8. Bert. 
Pp.. xiv. 456. 263 illustrations. Constable 
and Co., Limited, London. 1923. Price 24s. net. 


THE output of petroleum in the United States of 
America, armounting to 400,000,000 barrels annually, 


+ 





and it is evident that the increase cannot go on for 
many more years. In January this year the British 
imports of motor spirits alone were slightly over 
294 million gallons, valued at £981,200, or a trifle 
over 8d. per gallon at the port of entry, and the retail 
price all over England was 18}d. Since then there 
has been an advance of 4d. for the retail demand, 
and still more violent fluctuations may oceur within 
the next decade, as they have in the past. Not only 
will these changes occur with petrol, but they will 
also do so with all the petroleum products, such 
as lamp oils, lubricants, fuel oils and paraffin waxes, 
of which the methods of distillation and refining 
are dealt with by the author, Mr. Bell, in the book 
before us. He thinks that the production can be 
spurred up to keep pace with the consumption for 
many years to come. Unfortunately, as he points 
out, the fluctuations of production follow those of 
consumption rather tardily, and doubtless this factor 
is one of the main causes of somewhat acute price 
variations. The opening up of a new oilfield, or even 
of a new “ gusher,”’ gives a supply which the market 
finds it difficult to ebsorb, while the development of 
new wells takes time. Nor are individual owners 
averse from quick and immediate returns, even if 
microscopic, and so hesitate to close down a flowing 
well. The lag between consumption and production 
may be the predominant cause of price alterations, 
though the general public, not only in this country, 
but also in America, is rather inclined to ascribe 
them to the action of the very close and very vast 
rings of oil magnates. 

There are in operation or under construction 
in the United States 472 petroleum refineries, ranging 
from “‘skimming” plants, which do not finish all 
the products, up to complete refineries, with acid 
recovery, shops, case, can and ing depart- 
ments, covering 10 to 12 acres per 1000 barrels of 
crude oil treated daily. Additionally, storage of 
crude and finished stock at such a works for two to 
three months’ supply will require another 8 acres 
per 1000 barrels. Ample water supply, up to 500 
gallons per barrel, and drainage facilities, are very 
necessary, seeing that “‘the public attitude is often 
narrow "’ on the question of river pollution. 

This vast industry, entailing a value in excess of 
any other mineral in the United States, has been 
built up witlfin the last sixty years. In the early 
days the methods of coal and shale oil distillers 
were followed ; but the shale oils will come into their 
own again when petroleum is exhausted, unless, 
indeed, power alcohol is to be the fuel of the future. 
Although the progress has been so great, there are 
many points at which advance is essential. For 
instance, the treatment of many of the oils that 
contain much sulphur is still an unsolved problem. 
The “‘ cracking ”’ of the heavier distillates to produce 
the lighter and more valuable petrol and paraffin, 
or gasoline and kerosene, is carried on by many 
different processes, dependent, largely, on relations 
of and time of treatment. Few of the 
recent proposals have claims to originality and fewer 
still have made a commercial success. Most of the 
processes ensure cracking by treatment of the oil 
in the liquid phase, rather than in the gaseous state, 
where the sulphur compounds cause excessive corro- 
sion. Probably catalytic agents, such as aluminium 
chloride, will reduce time and temperature coefficients 
and give better results. Heat economy, and, conse- 
quently, great saving in fuel, is possible. The use 
of heat interchangers seems to have been pushed 
nearly to the limit of usefulness, but vast numbers of 
heat units are lost in the condensing water. Possibly 
some solution may be found in the utilisation of 
turbines worked by waste low-pressure steam to 
drive electric generators for power distribution. 

In the remarks above, the reviewer has possibly 
dilated too much on the suggestiveness that bristles 
in the subject, and is hinted at on every page of this 
very practical book. As the author remarks, little 
attention has been given until recently to efficiency 
in oil refining, and there has been much reluctance 
to exchanging information between the refiners, 
so that many of the statements in his book may be 
open to criticism. In twenty-three chapters—two 
on the chemical and physical properties, contributed 
by Messrs. T. T. Gray and D. Drogin-—-the author 
outlines the various steps in refining crude oil, and 
deals with the site; the stills and their accessories the 
condensers and heat exchangers, cracking, chemical 
treatment, wax plants, filtering, cold settling and 
compounding, storage and measurements, bulk trans- 
portation of the crude oil and packing the refined 
products, power plant, acid recovery, general de- 
partments and fire protection. There are 263 illus- 
trations, most of them excellently clear,, including 
typical flow sheets, plans for the different departments 
and sections, and other details of apparatus and 
machinery. Most of the sectional drawings are 
dimensioned. Great attention is paid throughout 
the book to practical numerical detailg of areas, 
power and labour required, and of the dimensions 
of plate, pipe, rivet, and other material used in the 





construction of the stills, tanks and connections, while 


numerous tables show results attained and to be 


expected in the actual work of distillation. These 
are valuable features in the author’s treatment 
of his subject, which is succinct and clear throughout. 
As in coal mining, so in oil refining, it is not easy 
to say what amount of the fuel is used and wasted 
before the product comes on to the market, but 
probably it does not average under 8 per cent., anc 
may be much above that figure. 


SHORT NOTICES. 

The Smoke Inspector's Handbook. By H. G. Clinch. 
M.R. San. I., M.I.H. xvi. + 136 pages and 60 illustra. 
tions. Demy 8vo. 7s. 6d. net. Publishers: H. K, 
Lewis and Co., Limited, 136, Gower-street, London. 
The author of this book is the Chief Smoke Inspector 
of Halifax, and under the inspiration of the Medical 
Officer of Health for the County Borough he has been 
able to carry out some very useful educational work 
amongst the men engaged in firing boilers in that town. 
To that work this volume, which presents a very useful 
summary of the present knowledge and practice in rela 
tion to smoke abatement, owes its origin. It will be 
found of special value to the class for whom it is intended, 
namely, those engaged in administration of the provisions 
of the Public Health Acts and of the municipal by-laws 
against air pollution. The author emphasises the need 
for the firing of boilers to be considered as skilled work 
and to be paid for accordingly ; and it may be hoped 
that his educational work amongst the factory owners 
and boiler firemen in Halifax will bear practical fruit in 
this direction. Dr. Banks points out in a foreword to 
the book, that it may be said that Mr. Clinch has met 
with greater success in his daily work by placing his know. 
ledge at the disposal of firemen, and by stimulating amony 
them an interest in their work, than by merely resorting 
to inspection and prosecution. Indeed, ons of the most 
cheering features of the work in Halifax has been the 
readiness with which the firemen, individually and through 
their union, have welcomed instruction on the principles 
underlying their work. 


Technical Writing. By T. A. Rickard. Second edition. 
Re-written and enlarged. London: Chapman and Hall, 
Limited. 15s. net.—Mr. T. A. Rickard, the author of 
this useful book, is an editor of long experience. We have 
no manner of doubt that he has suffered much at the hands 
of bad writers, and that the advice he gives has been won 
by bitter experience of the faults of others. It is some- 
times said that there is no worse way of learning to write 
than reading how to do it. There is a little truth in that 
paradox. If an author has some natural style, he ma) 
cramp it in his anxiety to obey rules; if, however, he 
has no style, the best thing he can do, for others at least, 
is to adhere rigidly to the rules. In technical writing, 
the first essential is clarity. There must be no mistake 
about the author's meaning. Right or wrong, he must 
set down what he has to say without ambiguity. Now, 
the object of syntax is to ensure clearness of expression, 
whilst the object of grammar is to ensure that the proper 
. of speech are used. In both these matters Mr. 

ickard has a great many useful things to say to technical 
writers, and, still better, he has endless horrible examples 
to set up as warnings against errors. That a second edition 
of his book should be called for is a sign of grace. It 
leads us to hope that there are, in this age of slipshod 
writing, at least some poor thousands of writers for the 
technical papers who desire to improve their work. We 
do not agree with Mr. Rickard in all things, but this we 
can say heartily, that if his advice be taken and if the 

rd paths that are blocked by his examples are 
avoided, technical writing will gain in terseness and clear- 
ness. 





A Manual of Fuel Economy. 
A.M.I. Mech. E., A.M.I.©.E. Pp. viii.+ 144, with 40 
illustrations. Chapman and Hall. 9s. 6d. net.—This 
is a volume of the “ D.U.” Technical Series, published 
under the general editorship of John L. Bele. It is 
designed, in the words of the author, to be “a ready 
guide to the more elementary principles, the observation 
of which will enable the works engineer to :mprove the 
efficiency of his plant,’’ and is divided into thirteen 
chapters dealing with Heat Production and Transfer ; 
Fuels ; Combustion of Fuels ; Fitegrates ; Firing Methods ; 
Brickwork ; Steam; Feed Water; Waste Heat; Metal 
lurgical Furnaces ; Record Keeping ; Schedule of Causes 
of Waste and their Remedies. An Appendix contains 
some notes upon the apparatus required for testing fuels 
and water. Whether this book is intended to be a 
substitute for, or supplementary to, the euthor’s earlier 
book on “ Efficient Boiler Management,’’ published by 
Longmans in 1919, is not quite clear from the Preface 


By Charles F. Wade, 


Practical Control of Electrical Energy. Alfred George 
Collis. London: Henry Frowde and Hodder and Stough- 
ton. Price 10s. 6d.—The control of electrical energy is 
a broad subject, and can scarcely be dealt with fully in 
a book composed of a little over 150 pages. The author 
of this volume has confined himself mainly to the control 
of energy in power stations, and pays relatively little 
attention to the switchgear used in conjunction with 
motors. Those, however, who are connected with central 
station and sub-station work will find the volume useful. 
It contains many diagrams of connections relating to 
protective gear, synchronising gear, and voltage regulators, 
and also information on switchgear and instruments. 


Blasting with High Explosives. By W. G. Boulton. 
London: Sir Isaac Pitman and Sons. 1923. 5s. net. 
A most practical little book advocating the use of high 
explosives, such as dynamite, gelignite and blasting 
gelatine, in the plece of ordinary black powder. The 
author does not trouble the reader with descriptions of 
the chemical composition of explosives, end such like 
matter, but goes straight to the point of giving instruc- 
tions on their use for a great variety of purposes, from 








wrecking and excavating to agriculture, 
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A Motor Railway Inspection Car. 


Ix the present article we describe and illustrate a new | 


e of motor railway inspection car which we recently had 
jleasure of seeing under test at the works of Clayton 
This vehicle has been con- 


tyP’ 
the } 5 0! . 
Wagons, Limited, Lincoln. 


| type, with malleable cast iron brake shoes, faced with 
| Ferodo, working on to brake drums attached to the wheel 
| dises. The front axle is arranged for hand braking, and 
| the foot brakes operate on the rear axle. Both brakes may 
be operated from either end of the car, and the brake 
pressures are equalised for both wheels by a neatly designed 
| differential gear arrangement fitted to each brake shaft. 

All the shafts are fitted for grease gun lubrication. Atten- 











FIG. 1.-MOTOR RAILWAY INSPECTION CAR 


structed to the specification of Sir Douglas Fox and 
Partners. The object in the design was to combine 
the best modern practice of railway stock construction 
with that of petrol vehicle work. For this task Clayton 
Wagons, Limited, would appear to be exceptionally well 
qualified, since the firm has had considerable experience 
in the production of railway rolling stock, and also in the 
building of steam, electric and petrol road transport 
vehicles, besides caterpillar tractors for haulage work. 

The car we illustrate is one of two ordered for use on 
the Rhodesian Railways. Its general appearance will 
be seen from the photograph reproduced in Fig. 1, 
and the following are some of its principal dimensions 
and particulars : 


Ch rmare. 


Overali length 15it. lin. 
Overall width 6ft. 10in. 
Overall height 7ft. Tin. 
Wheel base é 7ft. Sin. 
Diameter of wheels 2ft. Gin. 
Gauge .. ft. Gin. 


Tare weight of car 3t. 5 ewt 


Type of engine : 2 Dorman 4.J.U. 
No. of cylinders ‘ 

Cylinder, bore 95 mm 
Piston, stroke ; 120 mm 
Normal speed of engine 1000 r.p.m 
Rated horse-power . 25 B.H.P. 
Third or top speed of 44.6 m.p.h. 
Second speed 19.8m.p.h 
First speed .. 9.55 m.p.h 


vehick 


The Chassis.—The general arrangement of the chassis 
and its various fittings will be seen from the elevation 
drawing reproduced in Fig. 2. As the car is not intended 
to be run with other rolling stock, a plain pressed steel 
frame without buffers is employed. Wheels of the 
solid forged and rolled type are adopted, and the 
axles are supported on semi-clliptical springs, grease 









4 Thick Feredo Clutch Lina 


: 


telex mibdranal of Cltch 


“THe Gnomece” 


tion may be called to the special type of axle-box employed 
which has been designed to combine lightness with 
strength and reliability in service. A drawing of this 


inclined position at the front of the car. It is, as has been 
said, a standard Dorman motor with four cylinders, 
having a bore of 96 mm. end # stroke of 120 mm. It is 
designed to develop 25 brake horse-power when —_ 
a normal speed of 1000 revolutions per minute. he 
circulating water is cooled by en extra large radiator, 
designed to meet tropicel conditions, and at the back of 
the chassis is an euxiliary water tenk of about 22 gallons 
capacity, with a hend-operated pump, enabling water to 
be supplied direct to the circulating system during long 
runs. Petrol is carried in two tanks of 13 gallons capacity, 
fixed at the front of the car, this amount being sufficient 
for a run of over 250 miles. 

The clutch gear is of the standard Dorman cone pattern 
and the drive is transmitted to the gear-box through the 
flexible coupling, a section of which is given in the left- 
hand side of Fig. 3. The coupling is formed of alternate 
plates of chrome leather and spring steel. Inthe right-hand 
portion of the same illustration a section through the speed - 
reduction gear-box is given. A straight-through gear of 
robust proportions was chosen as being the most simple 
type for reliable railway service. All the shafts are 
furnished with Skefko ball bearings, both for supporting 
the shafts and taking up end thrust, and the shafts them- 
selves are of chrome vanedium steel. The gear wheels 
are of 4 per cent. nickel steel, hardened and ground. It 
will be noted that the gear-box is of strong construction, 
and that reversal is effected by a simple arrangement of 
bevel gears. The gear ratios are top, direct; middle, 
2.26; bottom, 4.7. These ratios, along with a chain 
wheel drive ratio of 2.1, correspond to normal speeds of 
14.6, 19.8 and 9.55 miles per hour respectively. The 
roller driving chains ere by Renolds, and are lin. pitch. 

Bodywork and Hauipment._-The body of the car is 
constructed of teak and three doors are provided on each 
side of the veliicle.. All the windows aro furnished with 
storm blinds, and the rear window is mede removable, 
so that a streteher may be inserted in cese of emergency 
first-aid work. ‘There are six seats, including the driver's 
seat, each with reversible becks and upholstered in maroon 
buffalo hide. Within the car at each end are the dual 
driving controls, which comprise accelerator and clutch 
pedals, foot brake pedal, and the levers for reversing. 
gear change and hand braking, whilst magneto and hand 
throttle controls are also fixed at each driving platform. 
Other recording instruments include a speedometer of the 
Elliot type. car lighting contro! switches and instruments, 
a tell-tale for the oil pump and operating buttons for the 
electric Klaxon horn. In addition to this horn, there is 
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axle-box is shown in Fig. 4, from which it will be noted that 
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CAR SHOWING ARRANGEMENT OF ENGINE AND CHASSIS 


a hand horn of the same type, which may be transferred 


flexible roller bearings of the Hyatt solid.race pattern are | from one driving platform to the other, according to the 
fitted. Phosphor bronze rings are used to take up any end | direction in which the vehicle is travelling. As the lever 


> , ee ae . 
Lave! of Lubricating Orh 
when sachned 


FIG. SECTION THROUGH CLUTCH, FLEXIBLE COUPLING AND GEAR BOX 


cups being fitted on each spring shackle support. 
axles are fitted with radius rods. 


The | th 


rust, and all the bearings are arranged for oil lubrication. 


controls are interconnected, to facilitate operation from 


- Engine and Control Gear.—The engine, which is attached | either end of the car, the accelerator pedal and the con- 
There are two sets of brakes, of the internal expanding | to the chassis on a three-point suspension, is placed in an | necting pins for the reversing and gear change levers are 
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made so that they can be taken out and removed to that | 
eontrol platform from which the car is to be driven, leaving | 
the other platform controls in such position that their 
inadvertent operation does not in any way interfere with 
the driving of the car. 
uae © were given the opportunity of herting the car under 
all speed conditions on an improvised 3it. 6in. track, 
and both as regards speed and ease of control, the per- 
formance was satisfactory. The usual foothoards are 
fitted, and on that at one side is placed the battery box 
containing the accumulators for the lighting set, which work 
in connection with the lighting dynamo serving the head- 
lights and the interior lighting. A tool-box is fitted on the 
footboard on the opposite side of the ear. To facilitate 
easy inspection, when grinding in valves, &c., a hinged 
sheet metal cover is fitted on the top of the chassis frame 
immediately behind the front wheel. With this cover 


thrown back, it is possible for the attendant to stand on | 
the track within the frame in a position which commands | 


full access to the various parts of the engine. 
The car we have described is not the only vehicle of this 


kind which is at present engaging the attention of Clayton | 
Se Se Se Sa reenn we ene | 
of a new pattern | 


Wagons, Limited. 
enabled to see designs and certain parts 
of steam rail coach which will, it is hoped, be ready for 


1 a Wh 


“Tie Encincca” 


FIG. 4—AXLE 


This vehicle embodies the 
and rail- 


testing in a few months’ time. 
firm's experience gained with steam w 


way coach building. The engine and boiler are similar to | 
| Propelling Motors.—-The propelling motors, which are 


those used in the standard Clayton undertype steam Me a 





1 2. 





*“ houseboat.”’ Similar river and are 
shown by the Walton-on-Thames Launch Company, 
Shepperton-on-Thames, which also has on its stand a 
14ft. motor runabout, built for fishing. Mr. H. Gibbs, of 
Hampton Wick, exhibits some Thames-built launches of 
pleasing design, while Salter Brothers, Limited, of Oxford, 
display a selection of cruisers, punts and other river craft. 

| On the stand of Frank Bevis, Limited, of Portsmouth, 
| there is a mahogany carvel river launch, with a sailing 
| boat designed by J. A. McCallum. A notable exhibit is 
| that of 8S. E. Saunders, Limited, of East Cowes, Isle of 
| Wight. Three standard high-speed launches of the firm's 
| well- known design are exhibited, as well as two 12ft. 
motor dinghies, built of *‘ Consuta ” sewn pl , and 
propelled by Saunders inboard portable motors, "with 
self-contained reduction gear. One of =~ —_ interesting 
of this firm’s exhibits is a new di ot. ae long, 
which weighs only 54} lb. The boat is cemplsta Whe seat, 
and has water- ek pun: a 
|render it unsinkable. The extreme lightness is made 
possible by constructing the -finghy of two moulded and 
formed pieces of * . A similar 
type of base genre SRM @:lidsbesl on cotgléiion ahd 
flying boats, and considerable developments may be 
expected in this direction. Other boat exhibits include a 


1-1¢- 





BOX 


fine display of craft by Morgan Giles, Limited, of Teign- 
| mouth, Devon, and boats by David Hillyard, of Little- 
hampton. 





in which an engine with piston valve gear, 
adaptable for railway work, is employed. The chief 
advantage which is claimed for the new arrangement is 
the direct drive and the distribution of weight on the 
axles, which gives, we understand, an adhe ion equal to 
about 70 per cent. of the tare weight of the coach, with 
consequently very rapid acceleration. The coach used 


will be of the standard type, which may be equipped with | 


any desired system of braking and lighting. Control 
cabins will be provided at either end of the coach, so that 
in service no turntable is required. 








The Marine and Small Craft 
Exhibition. 


Te first Marine and Small Craft Exhibition was held 
in November, 1922. On Friday last, the 14th inst., Lord 
Queenborough presided at the luncheon inaugurating the 
second Exhibition, which was opened at the Agricultural 
Hall, Islington, on Saturday last, and will close to-morrow, 
the 22nd inst. We congratulate the promoters upon their 
choice of a spring date, for, as Lord Queenborough pointed 
out, the Exhibition will prove a rallying ground for all 
interested in yachting and boat sailing, and there is no 
better time than the present for arousing a still greater 
interest in one of the finest of our British sports and 
pastimes. That the cult of boat-sailing is a time-honoured 
one is shown by the fact that the Royal Thames Yacht 
Club will next year celebrate its 150th anniversary, and 
that Club is only one of a great number of yachting asso- 
ciations which have done much to foster the knowledge 
of small craft, and themembers of which during the late war 
gave admirable and faithful service in the arduous work 
of patrolling our coasts and river estuaries. 

The present Exhibition was organised by yachtsmen, 
for yachtsmen and boating-men, but a@ visit to the Agri- 
cultural Hall shows very clearly that largely with the 
assistance of the engineer the pleasures of the river and 
the sea have been brought within reach of the man of 
moderate means. It may be truly said that to-day the 
cost and the upkeep of a small motor launch does not exceed 

and is often smaller than—that necessary for a small 
motor car. Over sixty-nine firms are ici in the 
Exhibition, and there are few types ppt pace fe h—F 
are not shown there in actual or in model form. 

Sailing Yachts and Motor Craft—Unlike some other | 
industries, the craft of boat building still retains to-day | 
the personal note of the designer and craftsman in a very 
large degree, and some fine examples are to be seen among 
the full-sailed yachts which grace the Agricultural Hall. 
Nearly all the important yachting centres are represented. 
The Thames naturally comes first. Messrs. Hobbs and 
Sons, Limited, Henley-on-Thames, show a 25ft. motor 
canoe, a LOft. dinghy, and a new design of 25ft. ee 
cruiser of a type which is likely to supersede the older 





very ous and represent nearly every well-known 
make, both British and foreign, may “well be divided into 
two classes—the outboard and the inboard motor. A 
characteristic outboard motor is the Evinrude, the pioneer 
of the type, shown by the Evinrude Motor Company, 107, 
Waterloo-road, London. The American “‘ Johnson ”’ out- 
board motor, weighing only 35 lb. and designed to develop 
2 horse-power, is shown by Vanadium, Limited, 64, 
Victoria-street. It has a two-cycle engine, with two cylin- 
ders opposed, which fire simultaneously. The features 
claimed are lightness and absence of vibration. A 
new outboard motor of unusual and novel design, called 
the “ Ali,” is shown for the first time in England by 
Arvid Lind, of Stockholm and 14, Trinity-square, London. 
This model has four small vertical cylinders, the pistons 
of which are attached by connecting-rods with ball jointed 
bottom ends to a star-shaped crank plate, turning on an 
oblique crank race on the vertical engme shaft. The plate 
is also furnished with two guides with universal joints, 
and the reciprocating motion of the pistons is thus trans- 
formed into rotary motion on the vertical engine and pro- 
peller shaft, developing from 6 to 8 horse-power at a speed 
of about 1200 revolutions per minute. The model shown 
is well built and finished, and flexibility and smooth work- 
ing are the points claimed for this new two-cycle motor. 
Prominent among the inboard motors are the various 
models made by the Ailsa Craig Motor Company, Limited, 
Stroud Green, Chiswick. The Ailsa-Craig overhead valve 
engine, which was designed to meet foreign competition 
in engines for small craft, has achieved in the last few years 
well-deserved success. It is now made in four sizes, rang- 
ing from 6 to 36 horse-power, built with either direct drive 
reversing gears, or speed reduction gears. Another inter- 
esting engine is that shown by the Bergius Company, 
Limited, Dobbies Loan, Glasgow. This is a 12-18 horse- 
power four-cylinder sleeve-valve “‘ Kelvin *’ marine engine 
built under the Burt patents. The method of driving the 
sleeve valve is shown by means of a working model in 
section. Readers of THe EnGiveer will be familiar with 
Hotchkiss system of hydraulic propulsion, and on the 
stand of the Hotchkiss Hydra Propeller Company, 
Limited, 21, Martin-lane, E.C. 4, are to be seen 1!2in., 
15in. and 18in. units designed for shallow-draught boats. 
The Atlantic Engine Company, Limited, of Wishaw, 
Scotland, is displaying two and four-cylinder motors, 
varying in size from 5 up to 40 horse-power. 
Accessories and Models.—The electric launch is rapidly 
becoming more popular, and in this connection Crosbie 
and De Mowbray, Limited, of 25, Victoria-street, is pre- 
pered to advise on Edison accumulators and propulsion 
and lighting equipments for yacht work. Henry Hughes 
and Son, Limited, of 59, Fenchurch-street, show Husun 
navigating instruments; while Pascall, Atkey and Son, 
of Cowes, Simpson, Lawrence and Co., of Glasgow, and 
J. Downton and Co., Limited, of West. India Dock-road, 
display a selection of yacht and small craft fittings. 
Fitti for model yachts are shown by Mr. J. Daniels, of 
227, City-road. A very representative series of models and 





preva have been prepared by Major Heckstall- Smith, the 
oye of the Fount Racing Association. Other models 
show fis ing craft of various types in service. 

One of the exhibits which may be termed @ novelty jx 
anew form of fire-fighting device, for the smothering oj 
incipient fires. The fire is literally shot out by a specigi 
pistol, discharging a cloud of fine white powder, which 
the makers state is quite harmless. The appliance cop. 
sists of a pistol butt, with a barrel fitted to it by means of g 
bayonet joint. The barrel is about 2in. in diameter ang 
10in. long, and contains the charge, which is fired by 4 
percussion in the end. A replace barrel with a second 

charge is included with each equipment. This pistol is 
marketed by Antifyre Sales, Limited, of 69-73, Alczate, 
E. 1. 
















































































hout the week lectures 


with yachtir 
subjects have been given. These have i : 


ied amon 1g the 


following :—‘‘ Dinghies and Jollyboate, Mr. Morgan 
Giles; “ The and Art of aa by ‘ 
Thomas Yacht Photography,” by Mr. Beken, 


of Cowes; * *Consuta’ or Sewn Construction of 
Launches,” by Mr. 8. E. Saunders, of Cowes; * Model 
Yachts and Yachting,” by Mr. W. J. Daniels ; and © The 
America’s Cup," by Major Heckstall-Smith. The Marine 
and Small Craft Exhibition and Congress of 1924 will prove 
to be in every way, we believe, a worthy successor to the 
first Exhibition of two years ago. 








Southern Africa's First Big Hydro- 
Electric Scheme. 


Amone the many interesting articles in the South African 
Mining and ing Journal Year Book for 1923-24 
there is the following description of the first large hy «dro- 
electric scheme to be put in hand in Southern Africa 

“ South Central Africa is more bountifully endowed with 
perennial rivers and with swift-flowing waters, which 
tumble over escarpments of great height, than is the 
Union, and as evidencing the fact that the industrial 
potentialities of these rivers and falls are now being 
realised, it will be of interest to note briefly the essential 
features of the Rhodesia Broken Hill Company's water 
power scheme on the Mulungushi River. The harnessing 
of the water power of the South Central portion of the 
continent has been under consideration for some years 
past, and quite recently the Union Miniére du Haut 
Katanga employed some expert hydro-electric engineers 
from America to investigate the possibilities of generating 
electric power from the Koni Falls on the Lufira River 
and the N’Zilo Gorge on the Lualaba or Upper Cong 
ioe the purpose of supplying electric power to a large 
| leaching plant at Panda, 20 miles from the famous 
|Kambove Mine. It has, however, remained for the 
Rhodesia Broken Hill Company on the British side of the 
Congo~Zambesi watershed to make an actual start with 
the application of water power to the base metal industry. 

“The Mulungushi scheme is not likely to witness com 
pletion for the next couple of years, but it is a fact that the 
preliminary work already has been commenced, and the 
tunnel upon which work is now being concentrated and 
which will assist in the control of the flow of the Mulun 
gushi will be completed before the advent of the next 
rainy season. 

“The Mulungushi water power scheme aims at har 
nessing water power from the Mulungushi River at a 
point distant from Broken Hill about 34 miles to the east 
The Mulungushi rises north of Broken Hill, and below the 
power site is joined by the Mwomboshi River. Both rivers 
flow into the Lunsemfwa, which, in turns, flows into the 
Luangwa, and the Luangwa flows into the Zambesi at 
Feira. At a point 32 miles east. of Broken Hill a larze 
camp is being established, and nearby the Mulungushi 
is imprisoned between sheer walls, 250ft. high. Up stream 
of this gorge a large storage dam is being erected, and a 
tunnel of dimensions, 15ft. by 12ft. and 700ft. in lengt), 
is being driven rapidly, with a view to regulating the flow 
of water. At places in the gorge the river is 60ft. deep 
A large service distribution dam site is being surveyed, an! 
from there the flow will be led into the water race, 14,000/t. 
in length, to the head box at the top of the escarpment, 
where the Mulungushi falls 1170ft. A pipe line will tak 
the water down the cliff to the Pelton wheels at the bottom, 
and it is estimated that 10,000 horse-power or more can be 
generated ; but, in the first instance, a capacity of 250”) 
horse-power only will be required. If necessary, the powe: 
supply can be augmented by utilising the falls of the 
Mwomboshi River. The total catchment area of this 
region is estimated at 1,110,000 acres, and the maximum 
flow of the Mulungushi is 2400 cusecs. It is intended to 
transport material the next dry season and to erect th 
following rainy season. It is probable that the power 
station will be running in the early part of 1925. Th: 
total equipment will weigh approximately 3000 tons, and 
to transport this through difficult country means a huge 
task. The falls of the Mulungushi constitute a magnificent 





sight, and are three times the height of the Victoria Falls, 
but are not in one unbroken leap, and are comparatively 
narrow.” 








A New Sur Rexis.—In a new form of slide rule, known a 
the “‘ Monocrat,”’ which has just been brought out by John Davi- 
and Son, Limited, of Derby, the distinguishing feature lies i: 
the fact that, in addition to the usual A, B, C, and D scales, the 
be face of the rule carries the logarithm, sine and tangent scales. 

ich ordinarily are marked on the back of the central slide 
The sine scale lies above the A scale and the logarithm scale 
below the D scale. The tangent scale is situated on the central 
slide between the B and C scales. The sine scale is read in co: 
junction with the A scale and the t and logarithm scales 
in conjunction with the D scale. With this slide rule the usu« 
practice of reversing the slide or turning the rule over in ord: 
to operate with the three subsidiary scales is obviated. Messr- 
Davis inform us that the “ Monocrat” rule has been in i 
by the National Physical Laboratory and that in its re t 
states that the accuracy attained in the different torms o! od u 
lation and readings was as follows :—Multiplication and division. 
within 1 part in 1000; squares and square roots, up to 1 part 





rints, illustrating the evolution of the yacht, 
hes been got together, and descriptive notes of the collec- 








in 1000; sines, to 1 part in 1000; tangents, within 1 in 
1000 ; logarithms, up to 2 in fourth figure. a 
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The Institution of Civil Engineers. 





Tue third annual dinner of the Manchester and District 
jssociation of the Institution of Civil Engineers was 
held at the Midland Hotel, Manchester, on Thursday, 
13th inst. In the unavoidable absence of the president 
of the Association, Sir Arthur Watson, owing to illness, 
the chair was oceupied by Mr. J. B. L. Meek, past-president. 
sir Charles Langbridge Morgan, the president of the 
Institution, was also unable to be present, and Dr. W. B. 
Worthington came down from London as his deputy. 
The toast list was commendably brief. The toast of the 
Institutioh of Civil Engineers, which it is the custom to 
place in the hands of a student member, was proposed 
in a very @ble manner by Mr. C. Peel, the assistant hon. 
secretary of the Association. Mr. Peel said that the 
engineer was sometimes derided as the destroyer of much 
of the world’s natural beauty, but nobody could dispute 
that many of the engineer's achievements, although 
the outeome of scientific design, were also the creations 
of the true artist—using that term in its broadest and 
best sense. Referring to the Menai Bridge, which was 
constructed by Telford, who had always urged that the 
spirit of the eraftsman should dwell in the engineer, Mr. 
Peel said that that handsome structure was about to 
be superseded by a bridge of quite a different kind. He 
regretted that such a beautiful bridge should have to be 


efiaced, and hoped that the engineer who was entrusted 

with the design and construction of the new bridge would | 

hear in mind the associations of the structure he was | 

to this toast } Date 
ur Watso) | 


about to replace. Dr. Worthington’s 

was chiefly comprised of a eulogy of Sir 
and his work. e also mentioned that the Privy Council 
had given its sanction for te members of the 


neers,” and he urged the members to put the new title 
into permanent use. The toast of the Manchester and 
District Association was undertaken the secretary 
of the Institution, Dr. H. H. Jeffeott, who first of all 
referred to the large amount of work which was being 
done by the committees of the Institution, of which there 
were 35 or 36 now sitting. With regard to University 
education, he said that while maintaining the institutional 
requirements, @ great many of the old difficulties due 
in some measure to ‘ red tape,’ had been removed, and 
harriers had been broken down so that the University 
students could be brought into closer relationship with 


the Institution. Dr. Jeffcott also mentioned the changes 


in the by-laws, which enabled the members all over the | 


country to make known their views, and the lending 
library which was now available to the members. This 
toast was responded to by Mr. Meek, who said that there 
were signs of a slight improvement in civil engineering 
prospects which, he prophesied, must, when there was 
a general revival of trade, give an impetus to the work of 
civil engineers. He also said that emigration schemes 
would have a great influence on civil engineering, for 
new roads, harbours and docks would be required to 
develop the resources of the countries. Referring to 
present conditions, he said that they met that evening 
under the shadow of great labour troubles, the remedy 
for which was a development of the personal touch which 
formerly existed to a greater extent between masters 
and men. That personal touch should, he urged, be 
woven into new methods of collective bargaining. The 
toast of « Our Guests ” was proposed by Mr. 8S. L. Pearce, 
and responded to by Professor H. B. Dixon, F.R.S. 








The Engines of the Motor Ship 
Aorangi. 


Tue Aorangi is a quadruple-screw mail and passenger 
ship, built by the Fairfield Shipbuilding and Engineering 
Company, Limited, for the Union Steamship Company, 
Limited, of New Zealand. She is to be propelled by four 
Fairfield-Sulzer internal combustion engines, one of which 
is completed, and has recently undergone trials on the 
test bed. Each engine has six cylinders, 27}in. in dia- 
meter by 39in. stroke, operating on the two-stroke cycle. 
\t 127 revolutions per minute, corresponding to a speed 


vf 18 knots, the four sets will develop 16,000 indicated | 


horse-power. 


corpora 
Institution to style themselves “ Chartered Civil Enzi- | 


secured to girders built on to the tank a 
the double-bottom of the ship exceptionally deep in way 
of the engines and giving special attention to the girder 
work, the distribution of the stresses from the engine will 
be excellent. 


10 per cent. overload. 
tinuous run, the makers report that the engine ran per- 
fectly, and without any adjustment being necessary from 
beginning to end, and at the termination on examination 
the bearings were cool and in perfect condition, A trial 
of a duration of about three hours was subsequently run 
at 150 revolutions, equivalent to 975ft. per minute piston 
speed, and developing 3800 brake horse-power, or approxi- 
mately 20 per cent. overload. At this over-speed the 
engine ran quite as well as at the designed revolutions. 

A short summary of the trials referred to follows. 
While the consumption at the 20 per cent. overload is 
higher than at the designed power, this, the builders 
repeat, is not a true criterion of the performance, as the 
consumption would have been reduced by adjustment of 
the cams and fuel pumps to suit the Ifigher revolutions, 
but these being set for the designed conditions, it was 
| deemed inadvisable to alter them for this short trial. 

' 





Shop Trials of Fairfield-Sulzer Diesel Engine. 





Load 3/4 4/4 12% 20% 
Over- Over- 
load. speed. 

19/2/24 22/2/24 25/2/24 20/2/24 
to to 
} 25/2/24 26/2/24 
Tin 2.18 p.m. 20pan. 20pm. 10.2 a.m 
| to to to to 
3.18 p.m. 2,0p.m. 2,.0p.m, 12.2 pn. 

Duration of trial lhour 72 hours i2hours 2 hours 

Mean indicated pressure 74.2 88.1 94.1 89.1 

Revolutions per minute. 114 126 131 152 

Indicated horse-power 2.967 3,915 4,321 4,750 

Brake horse-power 2,360 3,220 3,552 3,800 

Mechanical efticiency, per 

cent. aac:eat gem) sme 79.5 82.2 82.1 80.0 

Fuel oil consumption, Ib 

per hr. per . =? .373 . 392 412 .43 
Pressures, |b. per sq. in. 
Injection air 840 932 975 98) 
Scavenge air 1.13 1.85 1.92 1.91 
Oil fuel- 
Calorific value, gross 
Mh.U. .. = «- +e) 19,710 =19,710 19,710 19,710 
Specific gravity .879 . 879 .879 .879 








MANCHESTER ASSOCIATION OF ENGINEERS. 


AT a meeting of the Manchester Association of 
Engineers on Friday, the 14th inst., a paper on *‘ Modern 
Foundry Practice’? was read by Mr. Oliver Smalley, of 
Newcastle-on-Tyne. Mr. Smalley said that under present 
economic conditions the foundryman was confronted 
either with the problem of standardising his processes 
by means of modern equipment, or of continming with 
the old methods and less skilful labour than was formerly 
available. Attempts were being made to standardise 
the testing of moulding sands, and in that manner to 
control the essential properties. Various specifications 
had been mooted, which, prepared as they were by geo- 
logists or chemists, were usually complex and involved. 
Many of them, indeed, were impracticable and were 
formulated without recognition of the essential require- 
ments of a moulding sand. They embodied chemical 
terms and nineteen or more compounds about the func- 
tions of which the chemists themselves were not unani- 
mous. Mr. Smalley said that to be of practical utility 
at this stage of the foundry industry sand tests must be 
drawn up as simply as possible. They must measure 
those properties which are actually required of a sand 
in service, and must be so expressed that the foundry- 
man can understand them and appreciate their full 
value. Chemical composition and mineral analysis 
might be dispensed with, except on rare occasions, and 





| 


replaced by a simple refractory test. 
test consisted of heating five grammes of sand to 1200 deg. 
Cent., and examining the result under a microscope. 


The injection air for each engine is supplied by two three- | Any sands which showed signs of fusion should be rejected 


stage compressors, driven by opposite cranks on an exten- | as unsuitable for steel and iron. 
Each of these compressors | by the author were bond, permeability to gas, mechanical 


sion of the main crank shaft. 


Other tests suggested 


is able alone to supply all the air needed for the corre- | grading, and moisture content. 


sponding engine, The low-pressure air for scavenging 
for all the engines will be provided by three motor-driven 
turbo-blowers, made by Brown, Boveri, and Co. It will 
be delivered to a common trunk, extending along the 
tront of each engine. In each cylinder there is a double 
row of scavenging ports, as usual in Sulzer designs, but 
the familiar rotary valves for controlling the air to the 
upper scavenging port has been replaced by groups of 
multiple dise valves, which open automatically as soon as 
the cylinder pressure falls below the air pressure—which 
is about 1.75 lb. per square inch. 

Six plunger pumps placed at the after end of the engine 
supply the fuel oil, each to its proper cylinder ; three are 
therefore discharging whilst three are sucking. The 
plungers are mounted on a crosshead driven by an excen 
tric on the vertical valve shaft. The power of the engine 
is regulated as desired by controlling the opening of the 
suction valves of the fuel pumps. These valves are also 
under the control of a centrifugal governor. 

The piston cooling arrangements have been reached 
after experiments carried out with special atus. The 
piston crown no longer depends for cooling upon the impact’ 
of water, but is constantly drowned. The pistons and 
jackets are cooled from the same salt-water supply, but 
the crosshead guides are oil cooled, and the crossheads 
are lubricated by a special pump. The rincipal bearings 
are supplied with oil from a gravity tank. 

In the general design of the engine the Fairfield Com- 
pany has incorporated specially stiffened framing, par- 
ticularly in the columns and bed-plates, and the bearings 
have been made very large. In order to secure very rigid 
attachment to the ship’s structure, the sole-plate has a 











CONTRACTS. 


OrpERs and contracts in connection with the London, Mid- 
land and Scottish Railway's expenditure of £14,000,000 for 
renewals and reconstruction work are being allocated from day 
to day. The orders for new locomotive boilers number 700, of 
which 70 have been entrusted to Vickers Limited, Barrow ; 
50 to the Vulcan Foundry, Limited, Newton-le-Willows ; 30 to 
Kerr, Stuart and Co., Stoke; 50 to Ruston and Hornsby, 
Limited, Lincoln ; and 50 to Beyer, Peacock and Co., Limited, 
Manchester. The remainder will be made in the company’s own 
workshops as follows :—-200 at Crewe, 100 at Horwich, 100 at 
Derby, and 50 at St. Roliox. The company’s carriage and wagon 
building programme comprises 15,000 goods wagons of various 
types and 518 passenger train vehicles, of which 46 are ambulance 
vehicles, which are to be converted into brake and parcels vans. 
Five thousand two hundred of the goods wagons will be obtained 
from outside firms, but 9800 will be made in the company’s 
works at Earlestow, Wolverton, Derby, and Newton Heath. 
In connection with this work large orders for material have been 
given to the following firms :—Patent Shaft and Axletree Com- 
pan , Limited, Wednesbury, steel bars, plates, tires, &c.; 

-arkga 


plates, billets, 
Company, Limit. 


les, tees, Xe.; 


Derby, iron, iron bars ; Camme.l Laird and Co., 


flat base for attachment to the tank top direct, and is not Glasgow, mild yo = 
By making | P#®2Y, Limi Lon 


The refractory | 





| 
| 


| abundance, the centre of the large a 
te Iron and Steel Company, Limited, Rotherham, steel | with purpose—left entirely without illumination, until, indeed, 
Shelton Iron, Steel and Coal | a few candles were requisitioned. The President of the Institu 
, Stoke-on-Trent, steel channels, flats, bars, | tion—-Major James Petrie~—occupied the chair, and, the loyal! 
| and spring steel; The Butterley Company, Limited, Alfreton, | toasts having been duly } 
Limited, Shef- | “ His Majesty’s Ministers," which was responded to at some 


lates; Millars’ Timber and Trading Com- 
ted, n, Australian scantlings ; . t 
Barker, Limited, Grimsby, pine battens; Lamb Bros., 

Limited, Liverpool, pine battens; The Earl of Dudley, Brierley 
| Hill, special welding steel bars, steel bars, channels, tees, zeds ; 
| Monks, Hall and Co., Limited, Warrington, “ B "’ iron, wrought 
| iron bars, mild steel for rivets; Frodingham Iron and Steel 


The trials on the test bed consisted of a continuous run | Company, Limited, Scunthorpe, special welding steel bars; 
for seventy-two hours at designed service power, followed R. i 
immediately thereafter with a run of twelve hours at | 
Throughout the whole of this con- | 


and Low Moor, Limited, Stoke-on-Trent, wrought iron 
bars; W. Beardmore and Co., Limited, Glasgow, wheels and 
axles ; J, Baker and Co., Limited, Rotherham, wheels and axles ; 
C. Roberts and Co., Limited, Horbury Junction, Wakefield, 
wheels and axles; Barrow Hematite Steel +; Limited, 
| Barrow-in-Furness, spring steel; Cargo Fleet Iron Company, 
Limited, Middlesbrough, steel channels; Vickers Limited, 
Sheffield, steel tires and axles; H. Bessemer and Co., Limited, 
Sheffield, steel tires and axles; Taylor Bros., Sheffield, steel 
tires and dise centres; Midland t Drawn Steel and Engi- 
| neering Works, Wednes , steel rivet bars ; United Strip and 
Bar Mills, Limited, She , steel rivets, bars and steel oss; 
N. Hingley and Sons, Limited, Dudley, iron ; Wolverhampton 
| Steel and Iron Company, Limited, Wolverhampton, steel bars ; 
8. H. Burrows and Sons, Limited, Sheflield, steel taper bars ; 
Clyde Rubber Works . Limited, Renfrew, rubber 
buffer springs; C. MacIntosh and Co., Limited, Manchester, 
rubber buffer i ; and G. Spencer Moulton and Co., 
Limited, London, — buffer springs and draw springs. 





CATALOGUES. 


Dowson anp Mason Gas Prant Company, Limited, Levens- 
hulme, Manchester.—P: dealing with various types 
of gas plants for use with coal, edke and wood refuse. 

Britise Insunatep anp Henspy Castes, Limited, Prescot 
Lancs.—Pamphlet P. 181 on the Prescot wiring system. List 
of the firm’s manufactures. Also P.183 on the Prescot mistake- 
proof switch cut-out. 


Ruston anp Horyspy, Limited, Lincoln.—Booklet 4555, 
giving a list of some of the users of “‘ Ruston” cold-starting 
| oil engines in Great Britain. Booklet 4535, containing experi- 
| ences of users of the Ruston cold-starting oil engines. 

Hospet, Way anp Co., Limited, 45, Church-street, Minories, 
E. 1.—Catalogue on “ Fuel Keonomy by Insulation.” Leaflets 
on Hobdell’s non- i valves, and Petro-Flex tubes, 
which are claimed to be petrol, oil and pressure-proof. 

Hersert Terry anp Sons, Limited, Redditch.—New list, 
No. 24, containing the result of sixty-nine years of experience 
in engineering and general manufacturing blems, especially 
in splines, Be, wirework, &c. Losfiet on “ Ford ” aids 
to savings and silent ing. Leaflets on Terry spring seat 
saddle. Booklet on Terry’s practical ideas, and on Terry's 
pecialities for cyclists, motor ists and motorists. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. W. A. JounsTon asks us to state that he has resigned his 
appointment as Chief Engineer to the Benson Engineering Com - 
pany, of Kingsway. 

Tue Britisn Steet Prue Company, Limited, informs us 
thac it has changed its address from Dock Hous>, Billiter-street, 
E.C. 3, to 54a, Parliament-strest, London, 8.W. 1. Its new tele- 
phone numbers are Victoria 9138/9. 


Tue death is announced as having occurred on the 9th inst. 
of Mr. W. Burgin, the London manager of the Stanton Ironworks 
Company, Limited, pear Nottingham. Mr. Burgin had been for 
the last twenty years in the services of the Stanton Company, and 
previously of the Holwell, company. 


Hurst, Nevsow anp Co., Ltd., of Motherwell, ask us to stato 
that they are io-day removing their London Office from I4, 
Leadenhall-sireei, E.C. 3, to 32, Great St. Helens, Bi 
gate, E.C.3. New Telephone Nos:: Avenue 2620 and 2621, and 
Telegraphic Address: ‘* Lintel, Stock, London.” 


WE are are asked to state that Mr. C. Gordon Huntley, 
A.M.LE.E., M.L.H.V.E., has relinquished his connection with 
| the consulting engineering practice of Messrs. Huntiey and 
| Wood, and has joined the technical staff at the London Office 
| of Davidson and Co., Ltd., Central House, Kingsway, W.C. 2. 


J. M. Worrersroon axp Co., Limited, ask us to state that 
| they have removed from 6, East India-aveaue, Leadenhall - 
street, to 194-200, Bishopsgate, London, E.C. 2. Their new tele- 
phone numbers are Central 8940 and 8941, but their telegraphic 
address remains the same as at present, viz., “ Weldable, 
London.” 


Mr. James Bacon, for many yours manager in Great Britain 
for Bolinder engines and also manager of oil engines for Wm. 
Beardmore and Co., Limited, has been appomted London 
manager of Vickors-Petters, Limited, of 758, Queen Victoria 
street. Capt. R. C. Petter will remain in London as director and 
manager of Petters Limited, Yeovil. 








Rustiess Stext Proretiers.—-It was mentioned in tho 
description of the motor yacht Sea King, which appeared in our 
issue of March 7th, that she was fitted with Firth rustless steo! 
propellers. We hear now that, though the propellers have becn 
in use for upwards of twenty months, there is no sign of pitting 
in any part of the blade surface. Baron Bliss reports that the 
speed of the vessel has been considerably increased, up to 1} 
knots on a sea voyage, port to port, since the original cast iron 
propellers were replaced by those now in use. 

Scnotarsnirs in EvecrricaL Enocrxegrixe.—The British 
Electrical and Allied Manufacturers’ Association direct atten- 
tion to the fact that, in furtherance of technical education, they 
grant annually, to properly qualified candidates of British birth 
engaged in engineering works, ten scholarships, each of th» 
value of £100, in addition to the payment of college fees. The 
last date for receipt of applications is June Ist. Form of appli- 


| cation and full particulars may be obtained by writing to tho 
Secretary, The B.E.A.M.A., 36, Kingsway, London, W.C. 2. 


Tue Lystrrvotion or StavcruraL Enorvenns.—-The annual 
dinner of the Institution of Structural Engineers was held at tho 
Criterion Restaurant on Monday last, the 17th inst., and it was 
followed by a dance which continued until the early hours of 
Tuesday morning. Some 300 members and guests sat down to 
the dinner, and it is probable that half of them at least would 
have enjoyed the repast more had there been light enough for 
them to sce the excellent fare provided. As it was, although 
in the alcoves round the sides of the room there was light in 
tment was—apparentlv 





i, he pror i the health of 


field, tires, retaining springs, buffing springs, acid steel bars, &c.; | length by the Right Hon. J. R. Clynes, Lord Privy Seal. The 
Britannia Wire Works Company, Limited, near Stockport, sofa | toast of ‘‘ The Guests ” was introduced by Sir Charlies T. Ruthen, 


springs ; Callenders Cable and Construction Company, Limited, 
London, tinned copper wire; D. Colville and Sons, Limited, 
Glasgow, mild steel plates ; Steel Company of Scotland, Limited, 


the replies being entrusted to the Earl of Birkenhead and Mr. 
P. G. i. Fender. The Rev. F. H. Gillingham gave the toast of 
“ The Institution,” and the President replied, 
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Wind-driven Electrical and other 
Installations. 


In design, the windmill we are about to describe is a 
radical departure from the wind-wheel type, and although 
it resembles the old-fashioned windmill in appearance 

see Fig. 1-—it differs from it in important respects. 

The chief improvements are found in the governing 
system and in the construction of the sails, It was con- 





FIG. 1--THE BURNE WINDMILL 


sidered that the usual plan of forming the sail surface 
of shutters or valves, so arranged as to allow the wind, 
when excessive, to pass through was altogether too costly 
and complicated, besides being liable to derangement. 
The new construction is much lighter, much simpler, and 
by making it possible to adopt fine leading and following 
edges to the sails, has a marked effect upon the efficiency. 

The governing system, which was only contrived after 
several trials with other arrangements, consists in dividing 
the sail, in the direction of its length, into two parts, each 
part being hinged to the radial arm 
ot “whip ”* A—Fig. 2. Suitable 
link work, controlled by a rod 
passing through the hollow main 
shaft and pressed forward by 4 
weighted lever, holds the com- 
ponent parts of the sweep up to 
the wind pressure unless this is 
excessive. An excess of wind over- 
comes the effect of the weight and 
causes the component parts of the 
sail to fold back to a certain 
degree and alters the profile of the 
surface so that the wind is deflected 
to the required extent. 

If it is desired to stop the mill 
the sails can be instantly furled by 
allowing them to assume the posi- 
tion shown by the dotted lines in 
Fig. 2. This governing device has 
been thoroughly tested over a period 
of four years, the mill being un- 
attended in all weathers. 

The front and back surfaces of 
the sails are formed of sheet steel 
and of silver spruce respectively, 
the result being an exceedingly 
light, but stiff hollow structure 
thus insuring the preservation of 
the carefully formed aerofoil sec- 
tion. The central arm or whip 
forms part of the front and back 
sail surface—thus the whole contour 
of the sail is smooth and without 
any irregularities to cause eddies 
and suction. 

The efficiency obtained is, the 
inventor tells us, remarkably high, 
& windmill of 16jft. span fitted 
with plain gunmetal bearings and 
driving a dynamo through two 
sets of bevel gear and a long 
vertical shaft, has developed 1.4 
kilowatt in a 24-mile wind. The full load efticiency 
of the dynamo was 72 per cent., and when the dynamo 
losses and the frictiona] loss in the transmission gear are 
allowed for, the main shaft horse-power amounts to 3. 
This is about twice the power developed, surface for surface, 
by @ well-constructed windmill of the old type, and com- 


“Tee Encinece” 








FIG. 2--WINDMILL GOVERNING MECHANISM 


which access to the loft is required is not sufficiently great 


would materially restrict freedom of movement in the 
pares favourably with a wind wheel of the same diameter | passage or room below the loft. A simple ladder is the 


‘“* fan tail,” a method which is quite independent of the 
torsional effect of the bevel transmission gear. 

In the several schemes that have been put forward 
for battery charging by wind-driven dynamos the usual 
plan has been to employ a special generator designed 
to maintain a practically constant voltage over a wide 
range of speed. The voltage must necessarily vary 
somewhat according to the state of the cells, but apart 
from this the only variation in output must be 
in the ampérage. In other words, this system may 
be described as one of constant voltage, but varying 
current. Makers of secondary cells specify a normal 
charging current for any given capacity, and there are 
practical limits above and below this normal which, 
if passed, will lead to battery trouble ; for most com- 
mercial cells the maximum charging current must not 
exceed twice the normal, and the minimum should not 
be persistently below half the normal, which corresponds 
to a range in charging current of 1-4. Now, the power 
of the wind varies as the cube of the velocity, and if 
it be assumed that the useful range is from 10 to 20 miles 
per hour, the corresponding power range will be from 
| to 8. To make it possible to charge batteries despite 
this large variatjon a new plan has been adopted. The 
battery is, for charging purposes, divided into main 
groups and sub-groups—2 and 4, 3 and 6, according to 
circumstances, and the groups are charged in succession. 
In light winds a sub-group is put into the dynamo circuit ; 
if the wind freshens two sub-groups are combined into 
one main group before the charging current has reached 
the allowable maximum. The immediate effect is 
to double the voltage and halve the current, thus pro- 
viding a further latitude for current increase should the 
wind become stronger. 

The maximum output is regulated by the windmill 
governor, which causes the sails to spill the surplus wind 
when the higher limit is attained. The cycle is, of course, 
reversible. The action is fully automatic, the grouping 
being varied by the operation of a specially designed 
centrifugal governor. 

Further, the windmill may be run during lighting hours 
without any injury to the lamps from excess voltage. 
One installation has now been at work for three years, 
and there has been no single instance of a lamp blackening 
or a fuse blowing. 

In actual work, with one-third of the battery in the 
charging circuit it is not possible to judge from the lamps 
when the dynamo cuts in or out of the circuit. 

It would, of course, be ible to charge the whole 
battery as one main group and still retain the sub-grouping 
for light winds, but in that case the mill would have to be 
stopped during lighting hours, and these hours would be 
lost for charging purposes—that is, of course, unless some 
necessarily complicated regulating apparatus were intro- 
duced. 

Light winds are the more frequent, and under these 
circumstances it is more advantageous to put a useful 
current into the battery, section by section, rather than 
an attenuated and ineffective charge into the whole battery. 

The windmills and the electrical apparatus were con- 
eeived and designed by Mr. E. Lancaster Burne, and are 
manufactured under his patents by English Bros., Limited, 
of Wisbech. 








A Folding Loft Stairway. 


In many factories and houses a considerable amount 
of useful storage space is lost or wasted in attics or lofts 


Swain Sc 


for the very siznple reason that no convenient means of 
access are provided. It may be that the frequency with 


to justify the expense of installing a permanent stairway, 
or it may be, especially in factories, that such a stairway 


usual resource in such cases, but its use is open to the 
objections that it is not easy and not always safe to 
heavy or bulky articles up or down it, and that when 


but of over four times the sail surface.* 
The windmill is faced to windward by a back sail or 








The folding loft stairway illustrated herewith has been 
designed to overeome these difficulties and objections 
by Mr. C. A. O. Berner, A.M.1. Mech. E., of the Telegraph 
Construction and Maintenance Company, and is now being 
made in several patterns by Loft Ladders, Limited, Broad. 
way House, Bromley, Kent. In the two-fold form illus. 
trated, the ladder consists of an upper and a lower portion 
the upper portion carrying a pair of steel racks on its side, 
and the lower sliding on the upper, under the contro] of 
@ system of ropes and pulleys. The upper portion js 
linked at its top end to the floor of the loft, and carries 
the trap door with it at its lower end. The oxtension or 
raising of the ladder is effected by means of a crank handle 
on @ vertical shaft, which is connected through worm and 

° 





FCLDING LOFT STAIRWAY 


bevel gearing to a horizontal shaft in the loft at the eda 
of the trap door opening. This latter shaft is provided 
with pinions, which mesh with the racks on the upper 
portion of the ladder. 

When folded up, the duplex type of ladder illustrated 
occupies, for a plumb height from floor to floor of from 
Sft. Gin. to 9ft. 6in., a matter of only about 4ft. of space 
in the loft, and requires a head room of about 2ft. In 
another form the ladder is made in only one length. In 
this case the housing room required is a clear length o1 
6ft. along the loft floor from the edge of the trap, and a 
head room of some 3it. over the same edge. In both cases 
the lowest point of the ladder during extension or raising 
moves in an almost vertical line. 








The Kowloon-Canton Railway. 


Tue following reference to the Kowloon—Canton Rail 
way is taken from our contemporary, the Hong Kong 
Telegraph : 

“ Hong Kong’s one and only railway seems to be falling 
from grace. It is a well-laid line, with substantial roa: 
bed, broad gauge and heavy rails—in its way a mode! 
railway—-and Hong Kong has never regretted having 
built it nor having encouraged the Kwangtung autho 
rities to make the connection with Canton. The British 
section of 22 miles, with the 7 miles branch to Sha Tau 
Kok, was commenced in 1906, and the Chinese section 
in the following year. The capital sunk in the British lin« 
is put now at almost 16,000,000 dollars. The Chinese 
section (89 miles) has cost to date about the same sum, 
the money having been raised by loan to which British 
sources contributed. The Chinese end has never been 
particularly profitable, constant warring interfering with 
the traffic. The same causes have naturally had their 
effect on the British section, and despit® careful manage 
ment, our 29 miles of track have not exactly made them 
rich. The net earning in 1921, to take a more or less 
normal year, was 75,989.71 dollars ; but expenditure for 
that year totalled over a million dollars and revenue 
only two-thirds of that amount. The year 1922 showed 
a better balance, due partly to the increased traffic result- 
ing from the seamen’s strike, and partly to a reduction of 
special expenditure. For this year revenue and outlay 
were expected almost to meet, but again China’s politicians 
have made the railway their sport, and a more than 
ordinarily severe typhoon has upset calculations. The 
capital sunk in the line is steadily mounting up, and there 
is considerable justification for Mr. Lang’s criticism in 
Council that the undertaking is becoming an expensive 
item. The Colonial Secretary could only assure Mr. Lang 
that ‘ We have to keep it efficient in the hope that some 
day the Chinese section will also be efficient,’ and as to 
money expended for the Chinese section, he could not hold 
out much hope of recovery. Obviously, as was remerked, 
we cannot a on the line—is it not to be the Oriental 
terminus of the wonderful iron way from London ? Never- 
theless, the position of waiting and hoping and spending 
is far from satisfactory. If Kwangtung became peaceful 
and if branch lines were built to open up nearby miners! 
and other areas, we need not worry ; but before then many 
more typhoons must be voted for, and much Chinese 
suspicion removed. If we are to avoid interminable drain 
on our funds, it is time the Government attempted to 
make our 29 miles support themselves as an independent 
unit. As between operating costs and income, the balance 





Paper No. 42, Part IL, of the U.S. Geological Survey). to inconvenience. 
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running away with our money. For this year no less than 
465,007 dollars has been estimated, including 60,000 
dollars for extension to workshops, 100,000 dollars for 
locomotives, 88,000 dollars for a breakdown crane, 42,857 
dollars for boilers for locomotives, 32,500 dollars for exten- 
sion to earriage shed at Hunghom, and much more. Many 
of these things may be called for by efficiency, but perhaps 
not all. Under the cireumstances, the Government might 
well apply the axe for the present, and as to the future, we 
would repeat our remarks of a few weeks ago on the subject 
of the development of the new territories. At present the 
railway practically depends on passenger traffic ; there is 
no inland industry of sufficient importance to feed it with 
goods. If capital can be encouraged to take itself away 
from the city centre, it will be good for the railway, 
perhaps calling for several short branch lines, and good 
also for the community generally.” 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Unsettled Market Conditions. 


Tsx market position in this district has improved 
hardly at all during the past week, and the outlook 
continues unsettled. The small amount of business being 
done is strictly for urgent needs, producers and consumers 
being equally unfavourably disposed towards entering 
into future commitments. Buyers continue to press for 
lower prices, and the conviction gains ground that con- 
tinental values will ultimately become the determining 
factor. Stability, it is thought, will only be attained 
by bringing our own costg into conformity with them. 
lron and steel masters already are having to choose between 
a curtailment of output, with a consequent increase in 
the ratio of overhead charges, and the acceptance of 
orders at unremunerative prices. Consumers continue 
to put off whatever business they can defer in order to 
take advantage of any favourable turn of events. Pro- 
duction costs continue to increase, and dearer fuel is 
causing producers considerable anxiety. 


The Fuel Handicap. 


So serious has the fuel position become that 
the Midland Council of the National Union of Manufac- 
turers, which is disturbed at the prospect of an increase 
in the cost of coal, has addressed a communication 
to the presidents of the Mining Association of Great 
Britam and the Miners’ Federation, expressing its 
alarm and pointing out that there can be no real revival 
of trade, nor a substantial diminution in unemployment, 
until the cost of industrial fuel is reduced and larger 
supplies are available. There are indications of a revival 
of trade, it says, but it is being held up owing to the 
impossibility of competing in the world markets when 
coal, the raw material of all industries, is so costly. The 
Association and Federation are asked to consider if it be 
possible for a return to be made to the eight-hours day 
system, if only for a period of two or three years. Con- 
versation on the Birmingham Exchange to-day—Thurs- 
day—tevolved round the impossibility of production 
costs, and the vast importance and necessity for cheaper 
fuel for manufacturing purposes, to enable producers 
to meet the fierce foreign competition, was generally 
acknowledged. 


Staffordshire Bar Iron. 


Many of the Staffordshire ironworks have a 
large proportion of their plant unemployed, and orders 
are only coming in very slowly. Managements are at 
a loss to know how to keep mills going. In cases in 
which wage rates are automatically i by selling 
prices the position of employers is most difficult. Prices 
are being driven up by advancing production costs, 
particularly under the head of fuel—works coal has risen 
by about 2s. per ton. This brings about a narrowing 
of the market and a further rise mm costs owing to the 
heavier incidence of overhead charges, and then comes 
an advance in the labour bill because of the false apprecia- 
tion. In some branches the business is so unremunera- 
tive that individual producers have practically ceased 
to compete. Makers of marked bars are much better 
placed as regards orders than makers of merchant iron. 
They are able to maintain the £14 10s. figure without 
any difficulty. Makers of medium iron have found it 
necessary to shade prices of Crown bars, and very few 
houses are able to obtain the full £12 10s., which remains 
the recognised standard ; £12 5s. has been freely accepted 
this week, and even lower prices are mentioned. Makers 
of nut and bolt bars say the small scale business, which 
is now the rule, is not worth having at £11 10s., the price 
that has lately obtained. They have in many cases 
raised their quotations to £11 15s,, but this is only re- 
luctantly conceded. Fair quantities of Belgian No. 3 
iron are being bought at £8 10s. to £8 12s 6d. per ton 
delivered. If prompt delivery of this material could be 
given, Staffordshire mills would be worse off than they 
are. Wrought iron gas-tube strip is selling at £12 17s. 6d. 
to £13, the higher figure being the most common. 


Galvanised Sheets. 


: Galvanised sheet prices are hardly so strong 
this week, and good quantities of 24-gauge corrugateds 
have been sold at prices ranging between £18 5s. and 
£18 10s. _ ton at works. Premiums continue to be 
occasionally paid for quick delivery. The mills are well 
employed and. have, in most cases, good order books. 
The Board of Trade returns for February show continued 
expansion of foreign business. 


Pig Iron. 


Only small tonnages of pig iron are changing 


hands. Buyers are making strong attempts to squeeze 


prices, but Midland blast-furnacemen are holding out 
for their full quoted figures, and the largest concession 
appears not to have exceeded 6d. per ton. Smelters 
on their side have been urging the necessity of a reduction 
of coke prices at the end of this month. Up to the time 
of writing the result of the conference between pig iron 
and coke producers had not come to hand, but it is greatly 
to be hoped that the 24s. per ton standard has not been 
raised. Smelters who last week paid 26s. to 26s. 6d. 
per ton for coke, in the open market, stated that if an 
attempt was made to standardise these prices a number 
of furnaces must inevitably be stopped. Smelters have 
great difficulty in maintaining recent price levels, and 
should production costs be increased the small margin 
of profit now shown would dwindle to a mere nothing. 
Many furnace owners have larger stocks than they con- 
sider safe, and they welcome the few more orders for 
forge iron which have been placed by Staffordshire iron- 
masters, apparently as a precaution against a possible 
stoppage of blast-furnaces as the result of mining 
troubles. North Staffordshire makers this week ask 
£4 7s. 6d. upwards for forge material and £4 lds. for 
No. 3 foundry. Northamptonshire houses quote forge 
| £4 5s. upwards and foundry £4 12s. 6d. Derbyshire forge 
| commands £4 7s. 6d. and foundry £4 15s. per ton at fur- 
jnaces. It is of interest to note that while the production 
i 





| of pig iron in February amounted to 612,700 tons, com- 
pared with 636,600 tons in January, it showed an increase 
| of 69,300 tons over the corresponding month last year. 
| The number of furnaces in blast increased on the month 
| by 12, but is still 2 fewer than were in operation at the 
| beginning of the vear. 
| 
Steel Prices. 
! 
' 
It is anticipated that structural steel prices 
will be revised in a downward direction in the near future. 
For a fortnight now sections have been obtainable at 
less than the recognised price, and as I pointed out in my 
| letter last week, the steel association is understood to 
| have given its consent to certain firms quoting below 
| standard figures in order that they may compete success- 
| fully with unassociated houses. It would appear that 
ithe consolidation of manufacturing interests that was 
achieved in the autumn and early winter is not standing 
the test of competition and stiffer production costs. 
Trade associations are only holding together by abandon- 
ing, to a certain extent, the attempt to control prices. 
Small steel bars, which are nominally £10 10s. to £11, 
ean be obtained at 5s. below this figure for good orders. 
On ‘Change to-day—-Thursday—they were quoted 
£10 10s., but this price was only paid in the case of small 
lots. Bedstead angles command £10 15s. There is still 
a brisk demand for thin plates, otherwise the plate trade 
is slow. Ship, bridge and tank plates jin. and over 
command £10 10s., and boiler plates £14 delivered in 
the district. Staffordshire hoops are £12 at works. 
Wire rods have this week been sold at £11 10s. Makers 
of tubes have reduced their discounts on gas, steam and 
water tubes by 2} per cent. They are understood to be 
somewhat busier. Billets continue at a minimum of 
£8, but some makers quote £8 5s. upwards. Belgian houses 
are not so keen for business and have increased their 
quotations slightly. There is, however, still a sufficiently 
large margin between continental and home prices to 
make the former attractive, particularly to re-rollers. 


Foreign Steel. 


The large use being made of foreign steel is 
shown by the February returns, the importation of 
billets, slabs, &c., from the Continent reaching no less 
than 65,557 tons, or 31,000 tons more than in the corres- 
ponding month of last year, and a rise of 57,600 tons on 
the imports for February, 1922. There can be little 
doubt that but for the dock strike the imports would 
have been twice those of February, 1923. Indeed, it is 
reported that 30,000 tons are still awaiting transport at 
Antwerp. An item of significance is the importation from 
Germany of 9737 tons of semi-finished steel, against 
1903 tons a year ago. Several recent indications point 
to increasing competition from this quarter. Belgium 
supplied us with no less than 27,344 tons, while France 
sent 19,188 tons, or nearly twice the quantity it supplied 
a year ago. Belgian shippers are not quite so keen for 
business as they were, having very good order books. 
Buyers in the Midlands are not negotiating business 
so freely in view of the serious delays in delivery. Con- 
tinental prices have lately had an upward tendency, 
but there is such a wide disparity that the advance makes 
little practical difference. The delay in delivery is 
practically the only thing that is retarding the import 
business, for the outlook is too uncertain for consumers 
to face the risks of forward buying. 


Birmingham Brass Trade. 


The Birmingham brass trade is in a very healthy 
state at the moment, and there are more spinners and 
polishers required than can be found. That the workers 
are not altogether satisfied, however, is apparent from 
the fact that they are now pressing for a substantial 
improvement in wages. Notice has been given for the 
termination of the present arrang t under which 
the sliding scale was abrogated in 1922, as it was found 
to be retarding trade development. The effect of the 
reduction to which the operatives then submitted was 
to give a fine impetus to the industry and the suspension 
of the scale previously fixed up by negotiation was a good 
thing for everybody concerned. It is the upward turn 
in the cost of living that is stated to have made the men 
restless again. Under the terms of the amended agree- 
ment the sliding scale would have been restored auto- 
matically with the fall in the cost of living percentage. 
The men say that it was in the expectation that there 
would be a steady decline that they entered into the 
bargain, but the cost of living, after declining for a time, 
is now back practically where it stood when the readjust- 
ment was made. It is to be ho that an early agree- 
ment can be come to between the operatives and their 
employers and so render unnecessary even the threat 
of a strike. 











LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


Tue dulness in the iron and steel trades here 
seems to be accentuated rather than relieved this week, 
and the amount of business passing is very small. There 
seems to be a growing belief that the pressure of low 
continental prices must eventually compel a lower range 
of selling values here, although it is admitted on all 
sides that the costs of production cannot be reduced. 
Amongst consumers of iron and steel the old theory with 
regard to these costs is coming up again, namely, that 
the selling prices for commodities of all kinds are not 
governed by costs, but by demand. There is, of course, 
a measure of truth in this theory, but it must not be 
pushed too far. _ In the end high costs must either raise 
prices or curtail production ; and it is the latter which 
will probably be the first result if the competition of 
foreign material at low prices should continue. The 
serious thing for the British iron trade is that all our export 
markets are in jeopardy. 


Metals. 


The sharp setback in the markets for non 
ferrous metals which oecurred at the end of last week, 
after my report was in print, was probably, to a large 
extent, the result of profit-taking on a grand scale. The 
markets seem now to be recovering from this reverse, 


j}and indeed there is nothing in the general situation 





which should make one consider the prospects any worse 
than they were a fortnight ago. Whenever there has 
been any serious advance in prices the markets are natur- 
ally liable to the effects of profit-taking, and it is usually 
a good rule for guidance im these things to buy immedi- 
ately after the slump. This rule seems particularly 
applicable to tin at the present moment. In copper the 
reaction was not of any serious consequence, and 
the situation is much as it was. One does not hear that 
very much progress has yet been made in the promised 
curtailment of American production, but this movement 
has begun. One doubts, however, whether the recent 
advances in copper prices were m any way connected 
with American efforts at reduced supplies. It is more 
probable that the better European buying, and especially 
the recovery in German takings, had more to do with 
it. It would, however, be a pity if copper prices should 
be rushed up too fast, and so lead toa collapse. A steady 
increase in the consumption of copper has been taking 
place this year, and, as the prices for standard and refined 
copper are still comparatively low, there is not much 
need for anxiety on the part of those who have secured 
their requirements for a few months ahead. The prices 
for scrap non-ferrous metals are still comparatively low, 
with the oneexception of levd. For good gun-metal scrap 
dealers are paying only from £48 to £50 per ton, and for 
yellow brass about £40 to £42. They have, however, 
raised their selling prices lately. Tin is now rather 
steadier after the sharp fall at the end of last week. Here 
sellers of tin seem confident that the limit of £300 per ton 
will be reached, and some experts in the market predict 
very much higher prices. The dominant factor in the 
situation is that the output of tin is still below the average 
rate of consumption. In the market for lead there has 
been some anxiety recently as a result of the unusual), 
high prices, and a setback was only to be expected ; 
but the situation remains much as it was. The increase 
in the consumption of lead goes on, and there is not 
a@ corresponding increase in supply. Nevertheless it 
is a little startling to hear lead quoted above spelter. 
The latter has been rather weak lately, partly beacuse of a 
slackening of the demand from the galvanising trades. 


Pig Iron. 


Very little new buying of foundry iron is going 
on in Manchester at the moment, and buyers are evidently 
looking for a further decline in the prices. They base 
their expectations on the position in the Cleveland iron 
market, whereas makers of iron in the Midlands base 
their expectations on the probable advance in coke and 
in the costs of making iron. Hence the sharp difference 
between the two points of view; but the consumer of 
pig iron has this advantage over the Midland maker, 
namely, that he can even now return to the use of Cleve- 
land pig iron without much if any loss. It may be true 
that Derbyshire makers cannot produce No. 3 to sell 
at less than 95s., but this price will not keep the Manchester 
price up if there be the alternative of other irons. For 
so long a time has the Manchester market been the reserve 
of the Derbyshire maker that it is difficult to make him 
believe that a change is possible ; yet it looks like coming. 
Meanwhile a great many ironfounders here have still 
a fair quantity of pig iron ; and their rate of consumption 
cannot be large, because they are still buying only small 
quantities of cast scrap for mixing purposes. Hence it 
seems quite possible that buyers will be able to hold off 
the market for some time yet. There seems now to 
be a little more anxiety to sell foundry iron, especially 
amongst merchants, and there are reports that prices 
lower than those of the Derbyshire makers have been 
accepted by merchants. One doubts whether these 
could be “ bear”’ sales, but it may be that merchants 
in some cases still have iron bought before the last advance, 
and that they are now anxious to get clear. All this 
shows that people are not too confident that the present 

rices for foundry iron can be maintained. The demand 
or Scotch iron is not good, but it is said to be rather 
better than it was. Merchants are, however, inclined to 
cut below makers’ prices. 


The general position in the market for manu- 
factured steel is weak again. Prices here for heavy 
steel, such as joists and angles of the usual sizes, are now 
only about £9 10s. to £9 12s. 6d. per ton, and it is 
rumoured that lower rates are being accepted. The fact 
is that there is only a very little business to be had, and 
the competition for it is far too keen. The sheet mills 
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are stil] busy, but steel makers admit freely that very 
small orders only are available in plates and bars. The 
rapid appreciation of the French and Belgian Exchanges 
has interfered with foreign business for a time ; but con- 
tinental steel is still offered here at prices enormously 
less than those quoted for British steel. 


Scrap. 


There has been no improvement as yet in the | 


markets for old material. The steel works in Sheffield 
and the district expect to buy melting scrap at less than 
90s., and Lancashire dealers are not yet in a position 
to accept such a low price. About 80s. per ton on trucks 
here is now about the value of steel scrap. For heavy 
wrought scrap the ironworks offer from 95s. to 100s. 





delivered. For good broken machinery cast scrap the 
selling prices range as before from 87s. 6d. to 92s. 6d., 
the latter being for special lots from textile machinery. 


The Dock Strike and the Ship Canal. 


in February last on the traffic returns of the Manchester 
Ship Canal was to reduce the monthly total by nearly 


25 per cent., compared with the corresponding month | mills. 


last year, namely, from £103,921 to £79,418. 


The Engineering Trade. 


Two branches of the engineering trade which 
have been passing through a very critical period during 
the last two years are those devoted to locomotive and 
internal combustion engine building. An insight into 
the conditions prevailing in these sections of the industry 
in Lancashire is provided by the reports which have 
just been issued on last year’s operations of Beyer, Peacock 

. and Co., Limited, on the one hand, and Crossley Brothers, 
Limited, on the other. In 1922 the first-named company 
made a profit of £46,617, and did even better in 1921 
with a profit of £122,730, but the past year was by far 
the worst which this firm has hitherto experienced, 
the year’s operations having resulted in a net loss of 
£87,934, after providing for interest on the debenture 
stock and allowing for depreciation. This result is 
attributed partly to the fact that the depression in the 
locomotive trade which prevailed during 1922 continued 
throughout 1923, with the result that competition for 
orders was very keen and work had to be taken at a 
loss in order to keep the works open. In the gas and 
oil engine branch the conditions prevailing last year 
were equally adverse, and although Crossley Brothers, 
Limited, by the exercise of the most drastic economies, 
managed to show a net profit of £13,020 on the profit 
and loss account, the actual net loss was £89,056, and the 
debit balance carried forward is £209,504. The directors 
intend to ask the shareholders’ consent to a scheme 
of reorganisation, by which the nominal value of the 
ordinary shares will be reduced by 10s. each. The 5 per 
cent. preference shareholders will also be asked to allow 
the arrears of dividends accumulated since 1921 to be 
written off, and in return for this sacrifice the preference 
shares in future are to bear interest at the rate of 7 per 
cent. In both the above branches of engineering present 
conditions fortunately appear to indicate that the worst 
of the trade slump has now been passed, although there 
is still much room for improvement. 


The Engineers’ Club, Manchester. 


The report of the committee of the Engineers’ 
Club, Manchester, for the year ended December 3lst 
last, states that during the past year the principal activity 
was the extension of the premises. With the completion 
of these extensions, the smoke-room, dining-room and 
cloak-room areas have been practically doubled, and 
one of the principal needs of the club, namely, the pro- 
vision of further small private rooms for dinners and 
meetings, has also been met. The completion of these 
extensions makes it possible to provide comfortable 
accommodation for the meetings of several societies, 
including the Institutions of Mechanical and Electrical 
Engineers, without submitting the individual members 
to the inconvenience which previously existed, and 
another step forward has been taken to achieve the hope 
expressed at the time of its formation, “that the club 
may become the centre of the engineering life of the 
district.’ In spite of the adverse conditions which have 
prevailed in the engineering industry the membership 
of the club has been well maintained. There are 788 
members. The report refers to the completion of the 
scholarship scheme, which has been devised with the 
object of assisting the sons of deceased members to obtain 
the necessary training in engineering, architecture and 
surveying. Reference is also made to another new 
feature, namely, a technical library, which has now 
taken definite shape. A separate room has been devoted 
to this purpose, and a large number of valuable works 
on engineering and allied subjects have been presented 
to the club by Mrs. Edward Hopkinson and Mrs. Charles 
Hopkinson. The profit and loss account and balance 
sheet for the year indicate that the financial position 
of the club is sound, the receipts for the year, from all 
sources, amounting to nearly £11,000. 


BARROW -IN-FURNESS. 
Hematite. 


The situation in the hematite pig iron trade 
is unaltered. There appears to be an entire lack of 
confidence in the market at the present time, and such 
orders as there are are for immediate requirements. 
All customers are holding off from placing orders for 
hig tonnage—some for forward delivery—until there 
is a better outlook as regards the labour position. It 
is impossible to attribute the quietness to anything else. 
The Midland district is by far the biggest purchaser, 
but there is no bulk in the orders. The Scottish demand 
is small and will continue to be so for some time. Very 
few makers have on their books any old orders now, and 
this will mean that the furnaces will be turning out 
more iron than is required. Stocks are increasing to 
extent, and merchants are inclined to put into 
The continental trade is dull 


some 
stock to a limited degree. 


| for the 


and that with America is nothing to boast about. It is 
fortunate that the steel works have a certain amount 
of work in hand, and thus take a fair volume of iron, 
otherwise there would be a very severe restriction of 
output. The additional threat to lock out the shipyard 
workers is not calculated to increase the confidence, which 


at the present time is not very noticeable. 
| 


Iron Ore. 


The iron ore trade is quiet and will continue 
to remain so until the iron trade gets out of the slough 
of despond. Very little is going out of the district and 
few mines are approaching the condition of being busy. 
Cumberland is the busiest section. The foreign ore 
trade is quiet. 


Steel. 


There is a little more activity in the steel trade, 
Workington rail mills and the sleeper mills have 


| started work again, but the orders that are held are not 
The effect of the ten days’ strike of dock workers sufficient to keep them going for a long period unless fresh 


| work arrives. The Barrow rail and 





| 
| 


merchant mills 

are still engaged, as also are the hoop and small section 

The latter are fairly well off for orders. 
Shipbuilding and Engineering. 

The reported threat that the employers may 
have recourse to a general lock-out unless the South- 
ampton shipyard workers return has not created much 
enthusiasm at Barrow. There has been a long period of 
quietness at Barrow. The men who have got back to work 
are saddled with back rent ard rates and some have to 
repay the local gudrdians money advanced to them 
when they were out of work and when the dole did not 
go far enough. There is a very sincere hope expressed 
locally that the trouble will be overcome and that a 
lock-out will not occur. 








SHEFFIELD. 
(From our own Correspondent.) 
Basic Steel Trade Quiet. 


Tue falling off in orders for basic steel, which is | 


one of the biggest sections of the heavy side of Sheftield 
industry, continues, and the situation has become very 
unsatisfactory. The same remark applies to pig iron, steel 
billets, and crucible steel, and in the opinion of some 
authorities the outlook for the remainder of the year is 
so bad that it could scarcely be worse. The number of 
open-hearth furnaces at work in the city and district is 
still large, and shows at present no falling off from those 
that were in operation last December, but the work on 
hand relates chiefly to orders that were placed round 
about the year end. The last five or six weeks have seen 
practically no buying, with the result that order books 
are now becoming very thin, and, in the absence of a 
speedy improvement, there will be great danger of furnaces 
being shut down. There appears to be plenty of trade 
about, as mills in various parts of the country are well 
employed, but a lack of confidence in the future, due to 
prospective labour troubles, is causing consumers to with- 
hold their orders. There are also fears of more severe 
competition from the Continent. 


The Railway Branches 


The acid steel branch of the heavy department 
is better employed. There is a good business in steel 
sheets for both home and export, in addition to which the 
railway steel departments are taking a large output, and 
the consumption of the better class acid steels is probably 
25 per cent. in excess of what it was a year ago. There 
is every ground for hoping that the demand for railway 
supplies will be well maintained. A report is to band this 
week that Yorkshire, as well as Cheshire and Lancashire, 
will all benefit by contracts for rolling stock and other 
equipment, amounting to several million pounds sterling, 
which have been placed in this country by an important 
group of Spanish industrialists, whose representatives 
have just returned to Spain. No details are available yet, 
but it is known that several of the leading Sheffield firms 
have been negotiating with various interests in Spain for 
a considerable time. Another South American order for 
locomotives, which has come to the Yorkshire Engine 
Company, Limited, Sheffield, is reported. Not long ago 
this firm obtained an order from Chile, and now it is to 
supply five locomotives for Peru. It has also received a 
contract for four boilers for the Central Cordoba Railway. 
The heavy steel trade, and many subsidiary branches, 
also stand to gain by any increase in shipbuilding. In 
this connection, one notes with interest the report that 
orders for sixteen new motor vessels are being placed, for 
the purpose of carrying out the new Australian meat trade 
scheme, and that among the firms which are to build two 
vessels each are Vickers Limited and John Brown and Co., 
Limited. 


The Wagon Trade. 


A large amount of work is on hand in the district 
in connection with the building of railway and colliery 
wagons. A busy firm in this line is that of Charles Roberts 
and Co., Limited, Horbury Junction, near Wakefield, 
which is constructing 500 12-ton goods wagons for the 
Cheshire Lines Committee, 250 12-ton mineral wagons 
and 50 20-ton all-steel iron ore wagons for the London, 
Midland and Scottish Railway. Among the contracts for 
colliery wagons which it has on hand are 500 for the 
Doncaster Collieries Association, Limited, and 500 for 
Barber, Walker and Co., Limited, Doncaster. 


Crucible Steel and Tools. 


The trials of the old and important crucible steel 
industry of Sheffield are not over. This trade has been in 
a very depressed condition since the close of the war, and, 
although it has made some progress, the occasional pro- 





mises of a good recovery have not been fulfilled, and its 





present position is still very unsatisfactory. Crucible 
steel is largely used in the manufacture of tools for engi- 
neering purposes, and the activities of the engineering 
shops in the country are not expanding at a rate sufficient 
to make anything like a full demand for these products, 
The file trade is busy, plants being employed up to prob. 
ably 70 per cent. of their capacity, but prices are so 
severely cut that little or no profit is obtainable. One 
firm is running full time on a large Russian.order, ‘The 
branches of the steel trade which make supplies for the 
electrical and motor industries are well employed. There 
is not much being done in twist drills, but much activ ii, 
is noticed in the departments making agricultural tov|s, 
hacksaws, and tools for builders, miners and contractors, 


Cutlery and Plate. 


During the past week travellers in these trades 

have booked rather more orders in London and the pro 
vinces, but the general state of the industries continues 
quiet. The demand for stainless steel knives is still below 
the normal. The busiest side of the plate trade is that 
which makes cheap articles intended to be given away 
to purchasers of various well-known proprietary goods 
In this branch a large amount of business is on hand, and 
the contracts consume a considerable quantity of materia! 
and find work for a large number of youthful operatives. 


A New Abattoir. 


An engineering work of considerable magnitude 
is about to be undertaken by the Sheffield Corporation in 
the shape of the erection of a large new abattoir, on th 
most up-to-date lines. Sheffield’s facilities for slaughteriny 
cattle at present leave much to be desired, and a new 
abattoir scheme has been proposed for some time. One 
was drawn up several years ago, but has not been proceeded 
with owing to financial difficulties, and so many advances 
have been made in the meantime that it has now been 
decided to start de novo. What is required is not merely a 
building, but a building designed to make the best use of 
the specialised machinery used throughout. The cost is 
estimated at something like £300,000, and the work of 
planning and supervising the erection of the abattoir has 
been placed in the hands of a London engineer, Mr. Hal 
Williams, who is a specialist in the matter. 


Colliery Developments near Doncaster. 


Several interesting items of news about collier) 
progress are forthcoming from the rapidly growing Don 
easter district. At Markham Main, which is the new pit 
nearest to the old town, it is expected that coal will bx 
reached during the next few weeks, at a depth of about 
735 yards. Sinking is proceeding at the rate of approxi 
mately 16 yards a week, and the No. 1 shaft has already 
reached a depth of over 600 yards, while No. 2 shaft is 
within 30 yards of the same depth. Sinking started about 
ten years ago, but was interfered with by the war, and 
was partially abandoned early in 1916. The work began 
to make real headway less than two years ago. Water 
and sand difficulties have been met, but have been success 
fully overcome, the Frangois cementation process having 
been adopted in order to deal with the former. The colliery 
has about 17,000 acres of coal under lease, some of it being 
actually under the famous racecourse. When coal is struck 
and the work of heading out starts, men will be taken on 
almost immediately, and the number for whom work wil! 
eventually be found will run to between 3000 and 4000 
Askern Main Colliery, also in the Doncaster district, is 
to be greatly extended. This undertaking belongs to 
8S. Instone and Co., Limited, and it is authoritatively 
stated that the underground workings are to be extensive!) 
developed, while, in addition, surface works are to be 
erected. A new washing plant is now almost complete, 
and there are to be installed coke ovens and plant for 
producing by-products, including tar, ammonia and 
benzole. These will take some time to get ready, and it 
may be a year before they are in working order. 


Other Coal Enterprises. 


The directors of the Firbeck Main Collieries 
report that sinking operations have made good progress 
since they were commenced in July last, No. 1 shaft 
having been sunk 111 yards and No. 2 shaft 51 yards, 
without meeting with any special difficulties. Very satis- 
factory progress is being made with the erection of the 
permanent plant and machinery. The light railway to the 
colliery is under construction, and is expected to be read) 
to receive traffic in a few weeks’ time. At the Do Well 
Pit, which the Staveley Coal and Iron Company is sinking 
at Barrow Hill, adjoining its Devonshire Ironworks, 
the black shale seam has been reached at a depth of 317 
yards. The work of opening out and developing the new 
colliery, including the sinking of a second shaft, will now 
be proceeded with. Messrs. J. and G. Wells have made 
considerable progress with the sinking of the Westthorpe 
Colliery, Killamarsh. The first sod was lifted just a year 
ago, and now the Flockton seam, of a thickness of some 
5ft., has been reached at a depth of about 150 yards. 


A Pit Safety Device. 


A device for stopping runaway corves in pits 
has been invented and provisionally patented by sever! 
local gentlemen, and tested at Wharncliffe Silkstone 
Colliery, where it may be adopted. It is an automat 
appliance, and two steel drags, with a point curved upwards 
and outwards, are arranged to act in opposite directions, 
one on each axle. When the corf is in motion, the couplings 
are extended, thereby raising the loose links at each end 
of the corf and pulling the rods attached to the specia! 
catch which actuates the pins of the connecting-rod 
drawing them outwards. This moves the crank and can 
on the central shaft, and depresses the extension ends 0! 
the drags, drawing the longer ends of the drags up unde’ 
the axles of the corf clear of the ground. If either 0! 
the couplings break or become detached, the drags fal! 
and the corf is brought to rest. The drag at the downwar:| 
end digs into the ground and lodges against the first sleep*' 
or any other firmly fixed obstacle which may cateh it. 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Trade Position. 


| to move. 


Tue general industrial outlook in the North of 
England continues too obscure to stimulate enterprise in | 
the various markets, and caution is still the guiding prin- | 
ci] A stimulant is badly needed in most sections of 
trade, but on the surface of things generally there does not 
appear much hope of this coming along for some time yet. 
[he threat of trouble in the coal mines and shipyards is 
causing grave apprehension. Shipyards on the North- 
East Coast are recovering slowly from the setback which 
the industry suffered during the last two years, and now the 
threat of a further dislocation comes just when the trade 
eld out @ promise of future prosperity. The crisis is the 
more provoking to Northern builders because the trouble 
has arisen in far-away Southampton. 


ic. 


Cleveland Iron Trade. 


A slight improvement is reported in the Cleveland | 
n trade this week, but the general position still remains | 
unsatisfactory. Consumers have apparently become con- 
vinced that prices—already below cost—have touched 
bottom, and they are beginning to place orders. They are 
still operating with caution, but, nevertheless, a fair 
quantity of foundry iron has been sold, and it is noteworthy 
at deliveries to Scotland are improving, while a few 
rcels have been sold for export, and there are inquiries 
circulating from France for pig iron. Whether they will 
materialise remains to be seen, but makers are not now 
likely to cut below 91s. 6d. per ton for No. 3 G.M.B. Cleve- 
land pig iron, which does not represent the full cost of 
manufacture, and this applies also to the other qualities. 
No. 1 foundry iron is quoted round about 94s8., No. 4 
foundry 90s. 6d., and No. 4 forge 90s. per ton. 


t} 


Hematite Pig Iron. 


| for protracted deliveries. 


Curtailment of the output of East Coast hematite 
pig iron by the stopping of three furnaces will, it is hoped, 
stiffen the market, for present prices are stated to represent 
an actual loss to the producers, who have simply cut prices 

1 order to keep their furnaces in blast. Some makers still 
adhere to 100s. per ton for mixed numbers, but consumers 
report having purchased supplies at 99s. per ton. 


Ironmaking Materials. 


There is little or no inquiry for foreign ore, but 
sveral fixtures have recently been reported, and deliveries 
should be accelerated. The price of best Rubio ore remains 
at 24s. per ton c.i.f. Tees. Quotations for good Durham 
coke still vary considerably, but 30s. per ton 
delivered at the works represents an average figure. 


| 


furnace 
| 


Manufactured Iron and Steel. 


Producers of finished iron and steel report a very 
quiet trade. There is, however, a good volume of inquiry 
for constructional material from India and the Far East, 
but export orders can only be secured at keenly cut prices 
Price-cutting in the home market has been eliminated by 
the agreed scale of selling prices, and these are now sub- 
stantially the same throughout the country. 


The Coal Trade. 

The Northern coal trade presents few new features 
f moment. The market is in a hesitating mood. Specu 
lators are not inclined to operate on their own account, and 
continental consumers fail to be impressed with the pros 
pects of a coal miners’ strike, and all that it means. The 
Continent at the moment is being flooded with German 
coals, and any shortage of British supplies is not causing 
the slightest anxiety. Consequently, new business is 
difficult to place, and new inquiries come forward very 
slowly. The recent fluctuations in the exchange have not 
yet allowed the coal trade to recover, and there is no keen- 
ness to operate ahead. The requirements under contract 
are still restricted to minimum quantities, but, although 
the export is so slow, the colliery positions show little 
change, as, under a lively home demand, any surplus 
from export commitments is readily cleared inland, where 
consumers are showing some eagerness to stock coals by 
bringing their order requirements to a fotward date 
rhis at the time tends to steady the market, but will have 
an adverse effect later on, should there be no strike. At 
the moment, however, prices are well maintained. North- 
umberland best steams are working up to full recent 
average, but steam smalls are more plentiful, and might 
be discounted in some cases. Durham gas coals remain 
very steady, and there is an improvement in coking coals, 
the French State Railways having contracted for 30,000 
tons of Durham coking unscreened for delivery to northern 
French ports during April to June, at prices ranging from 
17s. 10d. to 28s. per ton c.i.f., according to analysis of the 
coals. The coke market remains quiet. A fair movement 
's noted in gas coke, and values are steady, but other makes 
are abundant and at lower prices 


j 
| 











SCOTLAND. | 

(From our own Correspondent.) | 

Dull Markets. | 
Tue situation in the steel and iron industries 


has not improved during the past week, and markets 
have been dull. Confidence is lacking, and though in 
quiries are occasionally of considerable importance, 
the actual business negotiated of small dimensions 
It has been said that home prices can be arranged as 
well as export, but consumers are not really buying much 
material at present, and are not troubling to explore the 
possibility of cheap pric es 


Pig Iron. 


A slight improvement in the demand for foundry 
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| are taking place in Fifeshire at the Lochore pits. 


| two will now be known as the *‘ Old Mary 










































































































| pig iron has been reported. 
the probability of a further curtailment of output. 


| obtained for a good order. 
The local price is about £5 2s. 6d. per ton 
delivered at steel works. 


Steel and Iron. 


The tone of the steel market remained dull 
throughout the greater part of the week, but at the 
time of writing a slightly better feeling exists as a result 
of some good inquiries for steel rails and fish-plates for 
the Indian railways. Constructional steel for railway 
bridges in India has also been mentioned. Ship and boiler 
plates are extremely slow and mills are finding difficulty in 
securing enough tonnage to keep plants working week by 
week. Foreign competition is partly responsible, but 


the delayed revival of the shipbuilding industry is the | 


chief factor affecting the situation. Steel makers have 
a fair quantity of work on hand, but they also report 
a distinct scarcity of new business. Bar-iron works are 
likewise engaged on the fulfilment of old orders, and 
have to deplore the lack of fresh contracts. Re-rolled 
steel has a fairly steady turnover at present. 


Firmer Coal Market. 


The coal market presents a still firmer attitude 
owing to increased demands on home account and the 
heavily sold nature of the collieries in all districts. Con- 
sumers at home are showing great anxiety with regard 
to future supplies and all descriptions of fuel are in demand. 
Lanarkshire ells and splints and all sizes of washed nuts 
are particularly strong. Lothian steams are well booked 
up, while Fifeshire steams are particularly strong. Ship- 
ping tonnage has been in better supply of late, and ship- 
ments have improved, especially in coastwise direction. 
On the whole, business is confined to small lots for immed- 
iate or early delivery, and little notice is taken of inquiries 
Of the Swedish State Rail- 
ways’ contracts just announced the amount allocated to 
Scotland is only some 15,000 tons of Lochgelly-Cowden 
beath-Glencraig fuel at 32s. per ton c.i.f. basis, to be 
delivered during April, May and June. Aggregate ship- 
ments from Scottish ports during the past week amounted 
to 296,005 tons, against 269,345 tons in the preceding 
week, and 344,952 tons in the same week last year. Home 
demands absorb considerable quantities at present, and 
extra deliveries are requested despite the firmness of 
pric es. 


Colliery Developments. 
interest 
The 


twenty-one 


Developments of more than passing 


** Mary pit at Lochore was commenced 


| years ago, and although producing about 1000 tons per 
day, has only reached about half the anticipated capacity. | 


The development was considerably interfered with by 
the flooding caused during the stoppage in 1921. In 
fact, the mine has not yet recovered from the saturation 
then endured. A new shaft sunk alongside the “ Mary ” 
pit about three years ago has just been completed, and the 

” and the “ New 
’ Both shafts have a depth of almost 2000ft. 
A feature of the new shaft is the pithead, which is said 
to be unique in Scotland, if not in Britain. The frame- 
work reinforced concrete, and the entire 
are constructed of fireproof materials, even the sleepers 
being of iron. The entire plant is driven by electricity. 
The pit bottom is lined with brick and is electrically 
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lighted from a roof constructed of iron girders and re- | 


inforced concrete. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


THE position of the coal industry 
satisfactory, and the conditions promise to continue brisk 
up to the middle of next month, but beyond that date the 
outlook is nebulous, for the reason that no one knows 
what is going to be the outcome of the miners’ demands 
for a new wage agreement. The decision of the miners’ 
delegate conference last week to reject the offer of the coal 
owners came somewhat as a disappointment, as it was 
thought that the coalowners had put forward terms which 
would have gone along way towards asettlement. Accord 
ing to one of the leaders who addressed a mass meeting of 
the miners in this district during last week-end, the rate 
of wages demanded by the workmen works out in cash 
at approximately 2s. to 3s. per day more than is conceded 
under the offer of the coalowners, while he contended that 
under the owners’ proposals skilled men would be receiving 
less money than the men on the subsistence award. No 
leader could, he said, recommend the acceptance of such 
terms, and they were not prepared to accept anything less 
than what was contained in their present demands. Hopes 
are, of course, entertained that Government intervention 
will be of some service in bringing about a speedy settle 
ment, but whatever may be the outcome of the interviews 
which the Secretary of Mines had during the current week 
with the respective parties, it is, of course, recognised 
that the whole matter will have to come again before the 
national delegate conference, which meets on the 26th 
inst., and the great probability is that any terms arranged 


Is 


present 


The increase, however, is 
not sufficient to affect the easier tendency of prices nor 
Prices 
are nominally unchanged, but lower figures could be 
Hematite is extremely slow 


buildings | 


great danger of a delayed settlement is the opportunity that 
is afforded the American exporters to step in and make 
contracts with European consumers for supplies, not only 
of single cargoes, but a series of cargoes for delivery over 
a period of several months. 


Demand for Third Shift. 


Towards the end of last week the General Com- 
mittee of Traders met to consider representations which 
had been made by colliery companies to the Coalowners’ 
Association that steps should be taken at once for a renewal 
of the partial third shift. It was stated that there had 
been heavy chartering during recent weeks, and that there 
|must be serious congestion, inevitably resulting in 
stoppages of collieries, unless there are increased ship- 
ment facilities at the docks immediately. The Committee 
was unanimously of the opinion that every effort should be 
made in the interests of the coal trade and the South Wales 
community generally to obtain a resumption of the partial 
third shift, and it was decided to make representations to 
the Great Western Railway Company. It was pointed out 
that it is essential that steps should be taken immediately 
to prevent a repetition of the congestion which took place 
in March last year, and which had the effect of delaying 
boats and of their being diverted to other ports 





Tax on Pitwood Exports ? 


Pitwood importers, and to a lesser degree colliery 
companies, received a shock at the end of last week, when 
it was reported on the market that the French Government 
had decided to impose an ad valorem tax of 25 per cent. 
on the f.o.b. values of all pitwood exports from that country 
as from Monday of this week. Since then, however, the 
news has been received that the decree has been with- 
drawn, while other reports have it that the operation of the 
tax has for the time being been adjourned, so that alto 
gether, in the absence of something official, the position is 
uncertain, more especially as it is stated that the Customs 
authorities in France are at the moment insisting on ex- 
porteis depositing sufficient payment to meet tax require- 
ments before the loading of steamers with pitwood is per- 
mitted. The extent to which South Wales is interested in 
the subject may be gauged by the fact that last year over 
a million and a quarter tons of pitwood were imported, 
and a tax to the extent mentioned would, if passed on to 
the consumer, be a serious addition to colliery costs. 





Ship-repairing Workmen’s Wage Demands. 


Reference was made last week to the demands 
which have been made by the skilled and semi-skilled 
workmen engaged in the ship-repairing industry of this 
district for increased wages. These claims were 
sidered at the end of last week at a conference of em 
ployers and representatives of the workmen, but after a 
five hours’ sitting no settlement was arrived at, and the 
conference was adjourned. 


con 


Current Business. 

There has been a fairly good inquiry for all grades 
of steam coal during the past week, and the tone of the 
market is firm. The majority of the leading undertakings 
| are over-sold, and have no coal to offer for the next few 
| weeks. Recently, when a shortage of tonnage was experi 
| enced, collieries were compelled to sell at low figures to 
| buyers who could take prompt shipment, and now that 
tonnage has come along, they find that they are short of 
coals to meet their obligations, and there is no doubt that 
with their heavy commitments on contract they will have 
to carry forward some of them into April. It is practically 
impossible at the present time to get offers of cargoes from 
any of the collieries producing the superior grades of coal, 
which are quoted up to as much as 32s. 6d. for the best 
qualities, while smalls are ecarce at 22s. 6d. for the better 
descriptions. There is not much inquiry coming along for 
coals after the middle of next month, while exporters are 
unable to entertain orders for supplies for shipment before 
that date. At the present time shipments are very heavy 
to the foreign coaling stations, as it is recognised that it is 


| prudent to lay in stocks in case there should be trouble 
| with 


the miners. Anthracite coals are firmer, as the 
inland demand is more active, though the French demand 
is quiet, owing to the violent fluctuations of late in the 


value of the fran« 








Latest News from the Provinces. 


NORTH OF ENGLAND. 
The Singapore Contracts. 


Tue Government's decision to abandon the 
scheme for constructing a naval base at Singapore has a 
special interest to Teesside. It is inferred from the 
decision that certain contracts for constructional material 
placed with British firms, may have to be cancelled. So 
far as Teesside is concerned, the decision is, however, 
interpreted as being relative to the scheme for a naval 
base only, and not affecting the construction of an oil 
storage depét--a work on which the Teesside Bridge and 
Engineering Works, Limited, Middlesbrough, has been 
engaged for some months. This firm has built and actually 
fixed at Singapore, twenty-one out of a total number of 
thirty-three oil tanks ordered by the Government. The 
remaining twelve, to complete the contract, are in an 
advanced state of construction. 





provisionally with the coalowners or what constitutes the 
owners’ final offer will be submitted to the ballot of the 
workmen, and if this decision is come to at the conference 
on the 26th inst., there is just time for the men’s vote to 
be taken so that notices to terminate contracts can be 
served upon the coalowners on April 3rd, in order that 
contracts shall expire at the same time as the present 
agreement, viz., April 17th. While, however, most people 
do not like the outlook and fear the possibility of a strike, 


| there is a feeling that it is by no means certain that the 


necessary two-thirds majority will be secured for a national 
strike. Uncertainty as to what is going to happen is 
already proving very handicapping to business, and the 


WALES AND ADJOINING COUNTIES 
No Pitwood Tax. 


The official announcement made that the 
French Government does not propose putting a 25 per 
cent. ad valorem tax on exports of pitwood from France 
According to information received by the French Consul 
at Cardiff, the French Government, while reserving its 
liberty of action for the future, has never had in mind the 
intention of applying a tax of 25 per cent. on the exporta- 
tion of certain goods in the manner reported. 


| 
| 
| 
| 
| 
| 
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TRON ORE. 
N.W. Coast— 
Native 19/6 to 26/- 
(1) Spanish 23/- 
(1) N. African 23/- 
N.E. Coast— 
Native —_ 
Foreign (c.i.f.) 24/- 
PIG IRON. 
Home. Export. 
ie HS ‘a & 
(2) Scortanp— 
Hematite. . § 2 6 - 
No. 1 Foundry § 6 0. - 
No. 3 Foundry 5 0 0 iam 
N.E. Coast— 
Hematite Mixed Nos. 5 0 (0 5 0 0 
No. 1 § 1 0 5 1 0 
Cleveland— 
No. I 414 6 414 6 
Silicious Lron one. © « 414 6 
No. 3 G.M.B. th 411 6 
No. 4 Foundry 410 6. 410 6 
No. 4 Forge 410 06 410 0 
Mottled = -- 
White — ‘des 
MIpLANDs— 
(3) Staffs.— 
All-mine (Cold Blast) sf aa a= 
North Staffs. Forge 4 7 6to4 10 0 
” » Foundry 415 0 sles 
(3) Northampton— 
Foundry No. 3 32: ee Pre - 
in Forge 4 5 Oto4 6 6 
(3) Derbyshire — 
No. 3 Foundry 415 0. 
Forge oa ace 
(3) Lincolnshire — 
No. 3 Foundry 415 0 — 
No. 4 Forge 414 0.. ; _ 
Basic 411 O0toil3 0 
(4) N.W. Coast— 
N. Lanes. and Cum.- 
Hematite Mixed Nos, .. {5 15 (a) a 
\6 0 0() _ 
MANUFACTURED IRON. 
Home. Export. 
£ s. d £ s. d, 
ScoTLanp— 
Crown Bars 1210 0. — 
Best _ i 
N.E. Coast— 
Common Bars 3200. i 
LaNncs.— 
Crown Bars : 210 0. -- 
Second Quality Bars 1115 0. _— 
Hoops 15 0 0 1416 0 
8. Yorxes.— 
Crown Bars 12 10 0 -— 
Best 310 0. _ 
Hoops 1410 0 -- 
MIDLANDs— 
Crown Bars " - 12210 0. - 
Marked Bars (Staffs. ) Ade ons ate _ 
Nut and Bolt Bara 1112 6tol1l 15 0 
Gas Tube Strip - 1217 6to13 0 0 
STEEL. 
(6) Home. (7) Export. 
oa & fs. d 
(5) Scortanp— 
Boiler Plates . . 1310 0. — 
Ship Plates, fin.andup 10 5 0. - 
Sections .. «.. -; - 30 0 0.. — 
Steel Sheets, 9/,,in.to jin. 12 10 0 . -_ 
Sheets (Gal. Cor. 24 B.G.) —_ 18 10 0 


(1) Delivered. 


(2) Net Makers’ works. 
(6) Home Prices—Al! delivered Glasgow Station. 





STEEL (continued). 
N.E. Coast— Home. Export. 
£ s. 4. £s df s 4. 
Ship Plates 10 5 0. - 
Angles .. . 10 0 0. 
Boiler Plates .. i3 10 O. 
Joists ~ <) poets @oBs 
Heavy Rails .. oy @e Bi ®r@rs. 
Fish-plates . 1 89@ 'O. -- 
Channels 0 6 OO. £9 to £9 5 
Hard Billets .. ie ae, - 
Soft Billets .. eee ee! te Me 
N.W. Coast— 
Barrow— 
Heavy Rails .. — ae ee. an 
—_—.. .. . 910 Otolo 0 of 
OE mete: im pel Thee DO 
Hoops... 1410 0. 
MANCHESTER— 
Bars (Round) . 10 0 Otold 5 0 
» (others) .. , . 815 Otold 2 6 
Hoops (Best) .. | ie 15 0 0 
» (Soft Steel) aw S.., 13 10 0 
Plates er) fe me) ae oe | = 
» (Lanes. Boiler) .. 13 10 0. 
Saerriztp— 
Siemens Acid Billets .. 1210 0. — 
Bessemer Billets 3 6°o@. _ 
Hard Basic ~ 10 5 0. - 
Intermediate Basic ~ Geers Dina.) 08 - 
Soft Basic benned..isen Ot Sie 228... 
Hoops .. .. 1210 Otel’ 0 06 
Soft Wire Rods Il 60 Otoll 10 0 
MipLtanps— 
Small Rolled Bars.. .. 10 10 Otoll 0 0 
Billets and Sheet-bars .. 8 0 Oto 8 5 0 
Gas Tube Strip 1015 Otoll 6 0 
Sheets (20 W.G.) -- 1110 Otel2 6 8 
Galv. Sheets, f.o.b. L’pool 18 5 Oto18 10 0 
Angles ° 1. 8 @. 
Joists -10 00. 
in. <00 4. tee 00) ines See. ie io - 
Bridge and Tank Plates 1010 0. = 
NON-FERROUS METALS. 
SwansEa— 
Tin-plates, L.C., 20 by 14 24/9 to 25/3 
Block Tin (cash) 2 00 
on (three months) 263 0 0 
Copper (cash) ewe 65 65 0 
» (three months) 66 5 0 
Spanish Lead (cash) .. .. 34:12 6 
(three months) 3317 6 
Spelter (cash) ates ee . 33 17 6 
9 (three months). - 33 10 0 
MANCHESTER— 
Copper, Best Selected Ingots 69 10 0 
» Electrolytic 7210 0 
»» Strong Sheets .. 100 0 0 
o Tubes (Basis price) o 1 
Brass Tubes (Basis price) 0 1 OF 
» Condenser 01 
Lead, English 36 20 0 
»  Foreign.. 35 10 0 
FERRO ALLOYS. 
(All prices now nominal.) 
Tungsten Metal Powder .. 1/9 per Ib. 
Ferro Tungsten... .. 1/5 per Ib. 
Per Ton. ler Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 10 0 10/6 
” 6p.c.to8p.c._,, £23 0 0 8/- 
* Sp.c.tol0p.c. ,, £22 0 0 8/- 
% Specially Retined 
» Max. 2p.c. carbon £46 0 0 18/- 
er, eee a £56 0 0 21)/- 
+ oo»  0.75p.c. carbon £68 0 0 22/6 
” carbon free 1/6 per Ib. 
Metallic Chromium .. .. 4/2 per Ib. 
Ferro Manganese (per ton) £17 for home, 


» Silicon, 45 p.c. to 50 p.c. 


” » 75 p.c. 

» Vanadium 
Molybdenum .. .. .. 
» Titanium (carbon free) .. 
Nickel (per ton) 
Aluminium (per ton). . 





(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/—- extra delivered England. 


£11 


5 


£17 for export 
0 scale 5/— per 


unit 
£18 0 Oscale 6/- per 
unit 
19/6 per Ib. 
8/6 per Ib. 
-. 1/8 per Ib. 
. £130 
11/~ per Ib. 
£82 to £100 
(British Official.) 


(4) Delivered Sheffield. 





FUELS. 
SCOTLAND. 
LaNaRKsHIRE— 
(f.0.b. Glasgow)—Steam 
% Ell 
Splint 
Trebles 
Doubles 
o Singles 
Ayusaine — 
(f.0.b. Ports)—-Steam 
’ ” Splint 
a 9 Trebles . 
Firesnias— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
Lorsians— 


(f.0.b. Leith)—Best Steain .. 


Secondary Steam 
Trebles 

Doubles 

Singles 


ENGLAND. 


(8) N.W. CoastT— 
Steams .. 
Household 
Coke. . 

NoRTHuMBERLAND— 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 

Dorngam — 

Best Gas 
Second .. 
Household 
Foundry Coke 

SsEFFiELp — 


Best Hand-picked Branch 


Barnsley Best Silkstone 


Current Prices for Metals and Fuels. 





Export 
27/- 
28,9 

28/3 to 30 
26/- 
25/3 


22/9 


27/- 
28/5 
26;- 


31/- 
49/- to 59 
38/6 


25/9 to 26.5 
24/6 to 25 
16/— to 16° 
22/6 to 23 | 
26/— to 28 


25/- to 25 ' 
23/— to 23,' 
26/- to 28 
«> o- 837Bto0 
Inland. 
36,— to 39/- — 


.. 34 to 36;/- 
. B1/~- to 35/- 
. 27/- to 29/- -- 


. 27 to 28/- - 


. 20/6 to 23/- 
. 27/- to 30/- - 


. 25/- to 28/- — 


Derbyshire Best Brights 
” » House 
os » Large Nuts 
» +» Small 
Yorkshire Hards 
Derbyshire _,, 
Rough Slacks 
Nutty ,, 
Ee a ne 
Blast -furnace Coke (Inland) 
” » (Export) 
Cargpirr— 
Steam Coals : 
Best Smokeless Large .. 
Second ,, ” + 
Best Dry Large 


Ordinary Dry Large 
Best Black Vein Large 
Western Valley 


Best Eastern Valley Large . 


Ordinary pa pa 
Best Steam Smalls 
Ordinary - 

Washed Nuts F 4 
No. 3 Rhondda Large .. 
°° oe Smalis 
No. 2 Large .. 
Throug! 

Smalls 


Coke (export) 
Patent Fuel .. 
Pitwood (ex ship) .. 


Swansea— 

Anthracite Coals : 
Best Big Vein Large 
ge ee 
Red Vein. . “oe 
Machine-made Uobbles 
Nuts. . 
Beans 
Breaker Duff 
Rubbly Culm 

Steam Coals : 
Large... 
Seconds .. 
Smalls .. .. 
Cargo Through 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
t Latest quotetions available. 





(a) Delivered Sheffield or Glasgow. 


(6) Delivered Birmingham. 








12/6 to 15/6 
12/— to 14;- - 
9/- to 10; - 
26/— to 27 


f.o.b.  33/- to 34/- 


(9) SOUTH WALES. 


31/6 to 32/6 
30/6 to 31/6 
30/— to 31 
27/— to 29/-- 
29/6 to 30,6 
28/6 to 29/6 
28/6 to 29/6 
27/€ to 28/6 
22/- to 23 
20/— to 22 
28/- to 30 
30/-- to 51 
25/— to 26 
25/— to 26 
21/- to 23 
19/— to 20 
55/— to 60 
29/— to 32 
25/6 to 26/6 


40/— to 45/- 
35/- to 37,6 
32/6 to 35 

45/— to 47/6 
45/- to 55/- 
46/— to 47/6 
27/- to 30/- 
12/9 to 13/3 
15/— to 15/3 


24/6 to 25 

22/- to 23/- 
15/- to 16/- 
19/- to 21/- 


(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Price Inflation. 


AvTnovuGnu the efforts to check the downward 

surse of the franc have been attended with a considerable 
measure of success, and confidence has been largely 
restored by the partial recovery, the situation of the 





engineering trades is still far from satisfactory. The 
trouble arises from the impossibility of insuring adequate 
upplies of raw materials. The production of raw iron 
ind steel since the beginning of the year has been rapidly 
increasing, and yet there is a dearth of material, owing 
largely to the purchases of foreign consumers who have 
heen profiting from the exchange rate, and also to the 
desire of producers to replenish their stocks, which 
wave been considerably diminished by the recent heavy 
lemand. If consumers find themselves short of material, 
blast-furnace proprietors and mill and forge owners say 
that it is due to their refusal to place orders at a time | 
hen there appeared to be a prospect of prices falling 
Now that supplies are much below the demand and prices 
seem likely, despite the improvement in the franc, to 
vdvance still further, producers refuse to quote, and 
buyers complain even that they are often unable to get 
replies to inquiries, while it is difficult to secure deliveries | 
under old contracts. In all cases prices have been largely 
nereased during the past week, some of the advances 
for material, in which copper and other imported metals 
uter, being unprecedented, and certain manufacturers | 
umounce a further heavy rise at the beginning of next 
nonth. The same thing is happening to special steels, 
and many firms in the motor car and other industries, 
vhich had not covered their requirements, are finding 
themselves in a very unsatisfactory position. The 
situation is causing anxiety to everyone, for there can 
he no hope of business settling down until there is some 
monetary stabilisation. 


Locomotives. 


The recommendation of the Minister of Public 
Works to the railway companies to abstain from placing 
orders for rolling stock, except for urgent needs, on the 
ground that it is desirable to reduce expenditure to a 
strict minimum pending the recovery of the franc, has 
caused great disappointment to the locomotive and 
wagon builders. This week, however, the Compagnie 
de Est has distributed orders for 150 locomotives. The 
Cie de Construction de Locomotives is to supply 50, 
und the remainder are distributed equally amongst 
the Ateliers du Nord de la France, Cie de Fives-Lille, 
Schneider and Cie of Creusot, and the Ateliers de Con- 
structions Mécaniques of Graffenstaden. 





The Tournelle Bridge. 


The demolition of the Tournelle Bridge in Paris 
in pursuance of the decision to suppress impediments to 
navigation and diminish the obstacles to the flow of the 
river in times of high water, was carried out before even 
the plans for the new bridge had received official approval. 
The plan now actepted provides for the construction of 
a bridge in ferro-concrete, with one large central ech | 
and two small end arches, and where it abuts on the | 


Isle Saint-Louis it will have a massive column, 18 m. 
high, on which will be placed a statue representing Sainte 
Geneviéve protecting Paris. The cost of the construction | 
is estimated at ten million francs. | 
J 
Oil Engines. | 
The fact that the Cie des Transports en Commun | 
de la Région Parisienne has been authorised to make 
some trials with tramcars propelled by internal com- | 
bustion engines would seem to show that a certain reserve | 
must be entertained with regard to the economy of | 
electricity as a motive power. The campaign carried 
out in favour of a national scheme of electrification was 
based upon the assumption that with the utilisation of 
hydraulic power it would be possible to supply current | 
for industrial and especially for agricultural purposes | 
at a price which would eliminate all other sources of 
energy. These optimistic predictions did not take 
sufficiently into account the cost of distribution by means 
of a particularly expensive system of high-tension mains, 
and as the sources of hydraulic energy are far removed 
from the industrial regions, which have to depend upon 
the generation of electricity by heat plants, it is found 
impossible to get the cost of the current down to anything 
like the theoretical figure that made the scheme so 
attractive. The programme of national electrification 
is still being actively carried out, but at the same time 
every encouragement is being offered to agriculturists 
and others to employ internal combustion engines, while 
facilities are offered for the training of engineers and 
mechanics who specialise in these prime movers. The 
object is to enable agriculturists to realise economies 
and make up for the labour deficit, and in nearly all 
other branches of industry the oil engine is making steady 
headway. 
Aviation Engineers. 
The aviation department at the Ministry of 
Public Works has decided upon the creation of a corps 
of aviation engineers who will be employed in all branches 
of naval, military and civil air services. They will deal 
more particularly with the designing and construction 
of machines for purposes of national defence, and will 
exercise a technical control over the civil air services, 
which are all subsidised by the State. The corps of 
air engineers will consist of general inspectors, chief 
engineers, three grades of engineers, and students, the 
last named being selected in equal proportions from the 
Ecole Polytechnique and by public examination. Each 


student has to engage for a period of eight years from 
the time he is admitted as third-class engineer. The 
object of the new organisation is to provide aviation 
with the same high technical skill which is noteworthy 
in all the public services and State administrations. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is withou 
drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 

211,059. June 19th, 1923.—Cyuinper Liners, A. C. Green 
and F. E. Rebbeck, of Harland and Wolff, Belfast 

It is found, according to the inventors, that the part of 

the cylinder liner surface which is nearest to the combustion 











chamber is more subject to wear than the other end; they 
N? 211,059 
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consequently construct the liner with a flange at each end so 
that it is reversible or symmetrical end for end, whereby when 
one end is worn the liner may be reversed end for end and 
used for a further period. In this way the useful life of the 
liner is approximately doubled.—- February 14th, 1924. 


211,080. April 19th, 1923.—Dovustx-actinc Two-cycre 
Enotes, Swan, Hunter and Wigham-Richardson, Limited, 
Walker, Newcastle-on-Tyne, and P. Belyavin, 13, Otterburn- 
terrace, Jesmond, Newcastle-on-Tyne. 

According to this invention the cylinder A of a double-acting 
two-cycle marine oil engine would be provided with two cylinder 
covers B and C, the covers being fitted to the cylinder or 
cylinder cover liner by means of a sliding pressure joint. The 
top cover would be furnished with a central starting valve D, 
and a number of automatic fuel valves E arranged symmet- 
rically around it. In the lower cover the place of the starting 
valve is taken by a gland F, through whieh the piston-rod 


N°211,080 
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G passes, similar automatic fuel valves E being also provided | 
in the bottom cover, The provision of a group of automatic 
fuel valves of small size in each cover enables the power of 
the engine to be reduced as desired by cutting off valves in 
succession. Fuel pumps, provided with plungers for each | 
fuel valve or a plunger for each group of fuel valves, may be | 
employed, and the manner of operating such valves is shown, | 
as is also the different timing of such valves when operated | 
by a single excentric or lever. Improved combustion and 
simple construction is claimed.—February 14th, 1924. 


TELEGRAPHS AND TELEPHONES. 


192,090. January 22nd, 1923.—ImpRoveMENTs IN ELECTRICAL 
AMPLIFYING Apparatus, Westé Electric and Manu- 
facturing Company, of East Pittsburg, Pennsylvania. 

The main object of the invention is to provide a receiving 
system which admits of an extremely high amplification of 
received signals. The input circuit includes a coupling coil A, 
a shunt-connected grid condenser B and an adjustable grid 
leak C. The grid leak is so adjusted as to cause the feed-back 
system to oscillate intermittently at a predetermined frequency 
—_ the receipt of an initial impulse. The output or _— 

ament circuit includes a tel ph receiver, a source of direct- 
current energy, and a tuned circuit D. The feed-back coupling 








between the coils A and D is so adjusted as to provide a regenera- 
tive system, having an extremely large negative-resistance effect 
An auxiliary grid-biassing scheme increases the negative charges 
| on the grid condenser B to valuss greater than the peak value of 
| the alternating-grid potential, in accordance with the varying 
| intensity of the disturbing impulses tending to unbalance the 
| feed-backs ystem, and comprises a coupling coil F inductively 


, coupled to the tuned cirevit D, and deriving alternating voltage 


N? 1982090 
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a detector F 


for rectuiying the voltage, all of 
a circuit connected in shunt ralation to 
the grid condenser B. The rectifier is shown in the form of a 
two-electrode valve. An aerial circuit for impressing the 
received signal impulses upon the feed-back system comprises 
an antenna, a tuning inductance coil G, a coupling coil H, and 
an earth conductor, the coupling coil H being related to the coils 
D, Eand A. The principls upon which the circuit is believed to 
operate is described.—February 14th, 1924. 


therefrom, and 
which are included in 


MEASURING AND TESTING INSTRUMENTS. 


210,492. October 25th, 1922.--TorsionaL SUSPENSION FoR 
Qvuick-PERIOD, SENSITIVE INSTRUMENTS, SUCH AS GALVANO- 
METERS, ELECTROMETERS AND THE LIKE, Frederick Alex- 
ander Lindemann, The Clarendon Laboratory, Oxford. 

A particular application of this. invention is to the design of 
galvanometers. A silica fibre A is stretched between the two 
arms of a U-shaped yoke B, also composed of silica. The fibre 
A is formed with a rigid central portion C at opposite ends, of 
which one or more small magnets D E are attached. Current 
carrying coils G H are fixed on opposite sides of each set 
of magnets, and these coils provide an actuating field for the 
magnet system. Secured to the centre of the central portion C 






N° 210.492 








and extending at right angles thereto is a pointer J of silica or 
glass, at the outer end of which a small cross piece K is carried. 
When current is passed through the coils, the magnets tend to 
set themselves parallel to the axes of the coils and the suspended 
system partially rotates until brought to rest by the controlling 
force imposed by the torsion of the fibre A. A microscope is 
focussed on the cross piece K, and the deflection thereof noted, 
this deflection being, of course, a measure of the current passing 
through the coils. In order to balance the moving parts « 
cross piece, such as K, may be secured at each end of the pointer 
J. The magnets and coils may be so arranged as to render the 
instrument astatic._January 25th, 1924. 


MOTOR CARS AND ROAD TRAFFIC. 


210,582. December 9th, 1922.—IMPROVEMENTS IN OR RELATING 
TO Maewero-erecrric Geyeratons, George Edward 
Bairsto, D.Sc., of the Royal Aircraft Establishment, South 
Farnborough, Hampshire. 

According to this invention, in a magneto generator of the 
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inductor type, the inductor members of soft iron are formed with 
slots or recesses extending in the direction of rotation, and the 
iron or other laminated cores are arranged in the slots with the 
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laminations lying at right angles to the axis of revolution. The 
inductor segments are slotted or recessed in dovetail form, at 
A, and a group of soft iron laminations B of segmental shapo is 
inserted in each recess A, flush with the peripheral and the a 
ing and trailing edges of the segments. The laminations B are 
preferably first clamped tightly together and held by means of 
rivets C, to form a solid group or unit, and then the inductor 
segiment is shrunk on, the projecting parts shown on each 
side of the inductor segment being ramoved so as to leave 
the laminations flush. D are wedge-shaped backing pieces, 
through which the rivets C pass. The wedge-shape pieces fit 
the dovetail form of the reeosses A.—February 7th, 1924. 


MINING MACHINERY. 


210,663. 
Anonyme and L. Charlier, Jemeppe, near Liége, Belgium. 

In this classifier the materials to be treated are discharged 
from the hopper A into the inclined feed conduit B, from which 
branch off vertical upper conduits C D, which connect with 
bottom orifices E F, The apparatus can comprise, if desired, a 
third vertical conduit, as shown dotted in the drawing. The 
féed conduit B opens at the bottom into a drum G, provided with 
rotary blades, which divide it into four compartments. The 


edges of the blades are faced with a flexible material, such as | 


rubber, so as to ensure tight closing of the compartments 
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Under the drum there is arranged a conveyor H. The communi- 
eating conduits B C D are filled with water, and the orifices E F 
are connected to pipes supplying water or air under pressure, 
so that currents of water or air are driven through the material 
in the conduit B. These currents are directed into the rising 
conduits C D, into which they carry the least or less heavy 
materials in order to discharge them at the top. When com- 
pressed air is used a water supply must be provided at the top 
of the conduit B, in order to maintain a constant overflow of 
water at the top of the conduits C D.~—February 7th, 1924. 


METALLURGY. 


210,652. March 20th, 1923.—Improvements IN ELECTRIC 
Furnaces, Lancelot William Wild and Eric Philip Barfield, 
both of Westminster Testing Laboratory, York-mansions, 
Westminster. 

According to this invention, the bricks of an electric furnace 
are supported upon metal girders of T-shape, and the adjacent 
ends of the bricks are recessed to receive the flanges of the girders, 
and so shaped that, at the joints, the girders are completely 
protected against the heat of the furnace. These girders are 
attached by suitable means, such as tie-rods, at intervals to the 
outer casing of the furnace. A A are the improved bricks of 














which the top, bottom and side of the furnace are built. BB 
are grooves in which the heating elements comprising helices C 
of nickel-chrome wire are fitted. D indicates the longitudinal 
slots of less width than the diameter of the grooves. The slots 
extend to the inner surfaces of the bricks and permit of the 
radiation of the heat into the interior of the furnace. E indicates 
the metal girders of T-shape for supporting the bricks F, with 
recesses in the adjacent ends of the bricks for receiving the 
fianges G of the girders, the bricks being rebated as indicated, 
so that the heat of the furnace has no direct acceas to the girders. 
lie bars may be employed for attaching the girders to the outer 
casing of the furnace.- February 7th, 1924. 





| BUILDERS.—Bolbee Hall, Newcastle-upon-Tyne. 
Presentation of Propeller Experiment Data,”’ 
Telfer. 


MISCELLANEOUS. 


187,992. October 28th, 1922.—ImMPROVEMENTS IN OR RELATING 


To Etxorric Vacuum Tues, Siemens and Halske Aktien- | Engineers, 
W.C, 2. 
page 293. 


gesellschaft, of Siemensstadt bei Berlin, Germany. 

This invention, relates to vacuum tubes, especially for 
measuring purposes. A designates a vacuum tube, in 
the upper part of which the lead B to the control grid 
C is sealed in at D, while the leads to the other electrodes at the 
lower end of the vacuum tube are led in in any convenient known 
way. By this means a long high-resistance path over the outer 
urface of the tube is ensured between the control grid electrode 
and the other electrodes. At its upper end the tube carries 


« tubular extension E, which is closed at its outer end by an 
amber piece F. In the middle of the latter a connection terminal 








April 5th, 1923.—Cassirters, Maison Beir, Société | 


| 210,691. 


| distributed. The shale is fed into the hopper B, and slides down 
| the retort under the action of gravity, being stirred by the bar C. 


umberland-avenue, 


Technology, 


6 p.m. 


and Old; Constructional Details and Working,” 
Parrish, 


cultural Hall, Islington, London, N 1. 


street, London, W. 1. 
and its Government,”’ by Sir Frederick Keeble, F.R.S. 


Great George-street, London, 8.W.1. “ Practical Hydraulic 
Engineering Problems 
Lecture VI.: “The Zuiderzee Scheme,” by Mr. O. OC. A. Van 
Lidth de Jeude. 


THE ENGINEER 


Marcu 21, 1924 





G for the lead D to the control grid C is provided. The inne 


surface of the tubular extension E is coated with bakelite. The 
Ss InstrrvT1Ion OF Avromopite Enotnrers.--London Gradu- 


tubular extension E has a lateral branch H, to which a glas 


vessel J, containing a moisture-absorbing medium, is attached 
A ‘ By this arrangemont, the 
length of the high resistance path from the electrodes at the 


by means of screwed brass rings K. 


N° 187,992 
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lower end of the tube to the sealing in point D of the lead B 
to the control grid C is increased by the length of the path over 
the inner surface of the tubular projection E. Apart, however, 
from this increase in length, the important result is secured that 
tho inner surface of the tubular extension E is highly insulated, 
and the insulation is so arranged that it cannot be affected by 
outer influences.—January 28th, 1924. ; 


May 30th, 1923.--Om SHate Rerorrs, A. L. Mond, 
19, Southampton-buildings, Chancery-lane, London, W.C. 2. 

In this rotary retort the retort proper is enclosed by a jacket 
A, which is filled with lead, so that the heating effect is evenly 


N°210.691 


The spent shale escapes by way of the shoot D, while the gases 
are drawn off by the exhauster E and condensed in tho coil 
below.— February 7th, 1924. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make eure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


Ex-Britisp WrEsTINGHOUSE AssociaTION.—Holborn Restau- 
rant, London, W.C. 1. Sixth annual re-union dinner. 5.45 for 
6.45 p.m. 


ILLUMINATING ENGINEERING Soctety.—Royal Society of 
Arts, John-street, Adelphi, London, W.C.2. Discussions, 
“The Use of Light for Outdoor Advertisements,” opened by 
Mr. G. P. Garbett ; and “ The Use of Light in Shops, in Show- 
windows and for Display Purposes,” by Miss M. Partridge. 
8 p.m. ‘ 

InsTITUTE OF Martne Enortneers.—Hotel Victoria, North- 
London, W.C.2. Annual conversazione. 
6.30 p.m. 

INSTITUTION OF Locomotive ENotneers.—-The College of 
Sackville-street, Manchester. Lecture, “ Elec- 
trification of Foreign Railways,’’ by Professor 8S. Parker Smith. 
7 p.m. 

INSTITUTION 


or MECHANICAL ENGINEERS.—Storey’s-gate, 
London, 8.W. 1. 


Presidential address by Mr. W. H. Patchell. 


Junior Instirution or Enoineers.—39, Victoria-stroet, 
London, 8.W.1. Lecturette, “‘Sulphuric Acid Plants, New 
by Mr. P. 
7.30 p.m. 

MARINE AND Smart Crarr Exursirton at the Royal Agri- 


Norta-East Coast Institution oF ENGINEERS AND Suir- 
Paper, ‘‘ The 
by Mr. E. V. 
7.30 p.m, 

Paysicat Socrery or Lonpon.—lInstitution of Electrical 
i Savoy-place, Victoria Embankment, London, 
Jubilee celebration meetings. For programme see 


Royat Instiruttion or Great Barrrary.—21, Albemarle- 
Discourse, “The Plant Commonwealth 
9 p.m. 


University or Lonpon.—Institution of Civil Engimeers, 


in Connection with Navigation.” 


r SATURDAY, MARCH 22np. 


ates’ visit to the brewery of Watney, Combe, Reid and Co., 
Allingham-street, London, 8.W. 1. 2.30 p.m. 

Royat Iwstirvution or Great Barrarm.—-21, Albomark 
street, London, W. 1. ‘“ Properties of Gases in High and I.0\ 
Vacua,” Lecture III., by Sir Ernest Rutherford, F.R.S. 3 p.m. 


MONDAY, MARCH 24rn. 


InsTITUTION OF MECHANICAL 
London, 8.W.1. Graduates’ meeting. 
“Failure in Metals.” 7 p.m. 


ENGINEERS.—Storoy's-gate 
Informal discuasio: 


TUESDAY, MARCH 25rn. 


InstirvTe oF Marine Enoineras.—85/88, The Minories, 
Tower Hill, London, E.1. “Some Notes on the Theory o/ 
Lubrication, with Particular Application to the Michell Thrust, 
by Mr. J. Ward. 6.30 p.m. 


InstiroTION oF AvTomoBILE ENGINEERS.—Royal Societ, 
of Arts, John-street, Adelphi, London, W.C. 2. Annual genera! 
meeting. Paper, “ Balancing of Automobile Engines,” by 
Mr. H. 8. Rowell. 6.30 p.m. 


WEDNESDAY, MARCH 26rn. 


AssociaTIon OF Drop Forcrrs AND StamMpPers.—Assembly 
Hall, Chamber of Commerce, Birmingham. Lecture, “ Dro; 
Forging Practice, No. IV Laps, their Production and Pre 
vention,” by Dr. Leslie Aitchison. 7.30 p.m. 


InstitcTion oF AvtomoBIte ENcineers: Norra or Eno 
LAND CENTRE.—Milton Hall, 244, Deansgate, Manchester 
Paper, “Some Notes on Four-wheel Braking Systems,” by 
Mr. F. A. 8. Acres. 6.30 p.m. 

Instrrvtion or Crviz Enorverrs.—-Students’ visit to the 
locomotive shops and running sheds of the London, Midland 
and Seottish Railway at Kentish Town. 

Raprto Society or Great Brrraty.—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2 
Lecture, ** The Possibility of Electrical Television, both With 
and Without Wires,’ by Mr. A. A. Campbell Swinton, F.R.S 
6 p.m. 


THURSDAY, MARCH 27ra. 

INsTITUTION OF EecrricaL ENciIneers.—Savoy-place, 
Victoria Embankment, London, W.C.2. “The Future of 
Main Line Electrification on British Railways,” by Lieut 
Colonel H. E. O’Brion. 6 p.m. 
InsTITUTION OF LocoMOTIVE 
Club, Coventry-street, London, W. 1 
Coaches,”” by Mr. H. Kelway Bamber. 

Royat AERonAUTICAL Society.—7, Albemarle-street, London, 
W.1. Annual general meeting. 5 p.m. 


Enartverrs.—The 
Modern Steam 
7 p.m 


Engineers 
Rail 





FRIDAY, MARCH 28rus. 
Dieset Enoine Users’ Assoctatrion.—The Engineers’ Club, 
Coventry-street, London, W.1. Paper, “* Heavy Oil Engine 
| Indicator Diagrams,” by Mr. J. M. Ferguson. 3.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
London, S.W.1. Joint meeting with the Institution of Civil 
| Engineers, to discuss the report of the Joint Committee on 
| Standard Tests for Hydraulic Power Plants. 6 p.m. 


Junton InstirvTion or Enctnerers.—39, Victoria-stroet, 
| London, 8.W. 1. Lecturette, “‘ Wood-wool: Its Manufacture 
| and Application,” by Mr. A. J. Simpson. 7.30 p.m. 

| Rapro Socrery or Great Barrary.—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2 
Informal meeting of the Transmitter and Relay Section. Dis 
cussion on “ High-tension Supply for Valve Transmitters.’ 
6.30 p.m. 

Royat Instrrvrion or Great Brrrar.—21, Albemarle- 
street, Piccadilly, London, W.1. Discourse, “‘ Insulin,” by 
Dr. Hugh Maclean. 9% p.m. 

Socrety or CHemicat Inpustray: Caemicat ENGINEERING 
Grovurp.—lInstitution of Civil Engineers, Great George-street, 
London, 8.W.1. Paper, Kinetic Elutriation,”” by Mr. L 
Andrews. 6 p.m. 





West Bromwica ENGIneerine Society. -Technical School, 
West Bromwich. Paper, ‘‘ The British Empire Exhibition,” »y 
Mr, E. Rawson. 7.30 p.m. 


SATURDAY, MARCH 29ra. 

Royat Instrrvotion oF Great Barratn.—-21, Albemarle- 
street, Piccadilly, London, W. 1. ‘* Properties of Gases in High 
and Low Vacua,” Lecture IV., by Sir Ernest Rutherford, F.R.S. 
3 p.m. 

WEDNESDAY, APRIL 2np. 

InstiroTion oF Etecrrican Enotnrers.—Savoy-place, 
Victoria Embankment, London, W.C.2. Wireless Section 
meeting. ‘‘ Thermionic Valves with Dull-emitting Filaments, 
by the Research Staff of the General Electric Company, Limited. 
6 p.m. 


THURSDAY, APRIL 3rap. 


AND METALLURGY 
Northumberland-avenue, 
7.15 for 7.45 p.m. 


-Edward VII. 


London, 


INSTITUTION OF MINING 
Rooms, Hotel Victoria, 
W.C. 2. Annual dinner. 











FRIDAY, APRIL 4ra 
INSTITUTION OF MECHANICAL ENGINEERS. 
Westminster, London, 8.W.1. Informal meeting. 
discussion on “* Mechanical Methods of Boiler Firing. 


Storey's-gate, 
Resumed 
7 p.m. 

Junton InstirceTion oF Enotnerrs.-—39, Victoria-street, 
London, 8.W. Lecturette, ‘“‘ Mineral Oils, with Special 
Reference to Lubricating and Tnsulating Oils,’ by Mr. A. J. 
Sear. 7.30 p.m. 


WEDNESDAY, APRIL 9ra. 
InstTiITUTION oF Navat Ancutrects.--Connaught Rooms, 
Great Queen-street, London, W.C. Annual dinner. 7.30 p.m. 
WEDNESDAY ro FRIDAY, APRIL 91a tro lira. 


InsTITUTION or Navat ArouiTrects.—Royal United Service 
Institution, Whitehall, London, W.0.2. Annual general 
mee . 


R 
< 








HypRavtic TRANSMISSION FoR OmNiBusES.—In connection 
with the article which appeared in our issue of March 14th, 
dealing with the Lentz system of hydraulic power transmission, 
Lentz Patents, Limited, ask us to point out that in the most 
recent designs the distribution valve is so devised that there is a 
free engine position corresponding to “* neutral " in the ordinary 
gear-box, On reference to the end sectional drawing, see page 
292, it will be seen that one of the valve faces is of less width than 
the port opening. By moving the valve so that this face is 
midway across the port opening the secondary sections of the 





5 p.m, 





gear ara by-passed. 
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